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23. A compound of formula HA, or of formula IIB, as defined in Claim 22. 

24. Use as claimed in Claim 19, 'onmethod afe claimed in Claim 20, 
wherein the condition is male erectile dysfunction (MED), impotence, 

5 i female sexual dysfunction (FSD), clitoral dysfunction, female 
hypoactive sexual desire disorder, female sexual arousal disorder, 
female sexual pain disorder or female sexual orgasmic dysfunction 
(FSOD). 

io 25. Use as claimed in Cl^im 19, or method as claimed in Claim 20, 
wherein the condition is male erectile dysfunction (MED). 



\ 
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required) by hydrolysis and/or (if required) exchange with a further 
optionally substituted alkyl group; 

(i) for compounds of formula I, , in which R 2 represents optionally 

i 

substituted lower alkyl (which alkyl group is branched and unsaturated at 
5 the carbon atom that is attached to the rest of the molecule), NR 12 R 13 , 
cyano, aryl or Het (which Het group is either aromatic or unsaturated at the 
carbon atom that is attached to the rest of the molecule), by cross- 
coupling of corresponding compounds of formula XXIV: 




XXIV 

lb wherein Hal represents CI, Br or I, and R 1 , R 3 , R 4 and X are as defined in 
Claim 1 , using a compound of formula 
R 2a M 

wherein R 2a represents optionally substituted lower alkyl (which alkyl group 
is branched and unsaturated at the carbon atom that is attached to M), 

15 NR 12 R 13 , cyano, aryl or Het (which Het group is either aromatic or 
unsaturated at the carbon atom that is attached to M), R 12 and R 13 are as 
defined in Claim 1 and M represents an optionally substituted metal or 
boron group, which group is suitable for cross-coupling reactions; or 
(j) for compounds of formulae IA and IB in which R 2 represents lower acyl, 

20 lower alkoxycarbonyl or lower alkynyl, by a cross-coupling reaction 
between corresponding compounds of formula XXIV, respectively, as 
defined above, and a reagent or reagents capable of delivering the lower 
acyl, lower alkoxycarbonyl or lower alkynyl group (or groups equivalent to 
these). 

25 
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VIII 

wherein L is a leaving group and R 1 , R 2 , R 3 and X are as previously 
defined for compounds of formula I, with a compound containing a group 
R 4 * which is capable of exchanging for L; 
5 (f) deprotection of a protected derivative of a compound of formula I; 

(g) for compounds of formula I, in which R 2 represents C(O)NR 10 R 11 , and 
R 10 and R 11 are as defined previously for compounds of formula J, reaction 
of corresponding compounds of formula I, in which R 2 represents C(0)OH 
(or a carboxylic acid , derivative thereof) with a compound of formula 

10 HNR 10 R 1 \ in which R 10 and R 11 are as previously defined for compounds 
of formula I; 

(h) for compounds of formula I, in which R 2 represents C(0)OR 9 , 
cyclisation of corresponding compounds of formula VI: 

P 




0R palk 



VI 

15 wherein R 1 , R 3 , R 4 and X are as defined previously for compounds of 
formula I, and R 9a,k represents an optionally substituted lower alkyl group, 
as defined hereinbefore, followed by removal of the alkyl group R 9a,k (if 
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therapeutically effective amount of a compound as claimed in any one of 
Claims 1 to 13 without the provisos to a patient in need of such treatment, 

21 Use as claimed in Claim 19, or method as claimed in Claim 20, 
5 wherein .the condition is male erectile dysfunction (MED), impotence, 
female sexual dysfunction (FSD), clitoral dysfunction, female hypoactive 
sexual desire disorder, female sexual arousal disorder, female sexual pain 
disorder or female sexual orgasmic dysfunction (FSOD) 

10. 22. A process for the preparation of a compound of formula I, as defined 
in Claim 1 , which comprises: 

(a) cyclisation of a corresponding compound of formula II: 



\ 




II 



wherein R 1 , R 2 , R 3 , R 4 and X are as defined in Claim 1; 
15 (b) for compounds of formula I in which R 1 represents lower alkyl, Het, 
aryl, Het, aryl, alkylHet or alkylaryl (which latter five groups are all 
optionally substituted as defined hereinbefore in respect of R 1 ), alkylation 
of a corresponding compound of formula I, in which R 1 represents H; 

(c) conversion, removal or introduction of a substituent on an aryl, or a Het, 
20 group in, or on the phenyl/pyridinyl, or pyrazolo, unit of, a compound of 

formula I; 

(d) conversion of one R 3 group to another by alkoxide exchange or amino 
exchange for alkoxide; 

(e) reaction of corresponding compounds of formulae VIII: 
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H 

A/-[5-(1 -Methyl-7-oxo-3-propyl-6 ,7-dihydro-1 H-pyrazolo[4,3-cr]pyrimidin-5- 
yl)-6-propoxy-3-pyridinyl]alanine; 
5-{2-[2-(Dimethylamino)ethyl]-3-em^^ 
cr]pyrimidin-5-yl}-6-ethoxynicotinic acid; or 
5 5-{2-[2-(Dimethylamino)ethy^^ 

cflpyrimidin-5-yl}-6-ethoxy-A/-methoxy-^^ 

14. Compound as defined in any one . of Claims 1 to 13 without the 
provisos for use as a pharmaceutical. 

10 

15. Compound as defined in any one of Claims 1 to 13 without the 
provisos for use as an animal medicament. 

16. A formulation comprising a compound as defined in any one of j 
15 Claims 1 to 13 without the provisos in admixture with a pharmaceutical^ or 

veterinarily acceptable adjuvant, diluent or carrier. 

17. A formulation as claimed in Claim 16, which is a pharmaceutical 
formulation. 

20 

18. A formulation as claimed in Claim 16, which is a veterinary 
formulation. 

19. The use of a compound as defined in any one of Claims 1 to 13 
25 without the provisos in the manufacture of a medicament for the curative 

or prophylactic treatment of a medical condition for which inhibition of 
cGMP PDE5 is desired. 

20. A method of treating or preventing a medical condition for which 
30 inhibition of cGMP PDE5 is desired, which comprises administering a 
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5-(5-Glycoloyl'-2-is6butoxy-3-pyridinyl)-2-methyl-3-propyl-2,6-dihydro-7H- 
pyrazolo[4,3-(7]pyrimidin-7-one; 

5-(5-Acety!-2-butoxy-3-pyridinyl)-2-[2-(dimethylamino)ethyl]-3-ethyl-2,6- 
dihydro-7H-pyrazolo[4,3-cdpyrimidin-7-one; 

5-(5-Acetyl-2-butoxy-3-pyridinyl)-2-[2-(4-morpholinyl)ethyl]-3-ethyl-2,6- 
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one; 
5-(5-Acetyl-2-butoxy-3-pyridiyl)-2-[2-(4-piperidinyl)ethyl]-3-ethyl-2,6- 
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one; 

ferf-Butyl 4-[2-(5-(5-acetyl-2-butoxy-3-pyridinyl)-3-ethyl-7-oxo-6,7-dihydro- 

2H-pyrazolo[4,3-d]pyrimidin-2-yl)ethyl]-1-piperidinecarboxylate; 

5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(1-m6thyl-4-piperidinyl)-2,6- 

dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one; 

[5-(5-Acetyl-2-propoxy-3-pyridinyl)-3->ethyl-7-oxo-6,7-dihydro-1H- 

pyrazolo[4,3-cdpyrimidin-1 -yl]acetic acid; 

5- (1-Methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-c(]pyrimidin-5-yl)- 

6- propoxynicotinonitrile; 

1 -Methyl-5-[2-propoxy-5-(1 H-tetrazol-5-yf)-3-pyridinyl]-3-propyl-1 ,6- 
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one; 

5-[5-(3-Hydroxy-5-isoxazolyl)-2-propoxy-3-pyridinyl]-1-methyl-3-propyl-1,6- 
dihydro-7H-pyrazolo[4,3-c(]pyrimidin-7-one; 

5- (5-Amino-2-propoxy-3-pyridinyl)-1-methyl-3-propyl-1,6-dihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-one; 

{[5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-o]pyrimidin-5-yl)- 

6- propoxy-3-pyridinyl]amino}aceticacid; 

/^[5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d)pyrimidin-5- 
yl)-6-propoxy-3-pyridinyl]methanesulfonamide; 

AA[5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-dIpyrimidin-5- 
yl)-6-propoxy-3-pyridinyl]-3-oxo-P-alanine; 

({[5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d|pyrimidin-5- 
yl)-6-propoxy-3-pyridinyl]amino}sulfonyl)acetic acid; 
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5-(2-Butoxy-5-iodo-3-pyridinyl)-2-[2-(4-morpholinyl)ethyl]-3-ethyl-2,6- 
dihydro-7H-pyra20lo[4,3-c/)pyrimidin-7-one; 

tert-Butyl ( 4-[5-(2-butoxy-5-iodo-3-pyridinyl)-3-ethyl-7-oxo-6,7-dihydro -2/^ 

pyra2olo[4,3-d]pyrimidin-2-yl]-1-piperidinecarboxylate; 

tert-Butyl 3-[5-(2-butoxy-5-iodo-3-pyridinyl)-3-ethyl-7-oxo-6,7-dihydro -2H- 

pyrazolo[4,3-cy]pyrimidin-2-yl]-1-a2etidinecarboxylate; 

5-(2-Propoxy-5-iodo-3-pyridinyl)-3-ethyl-7-oxo-6,7-dihydro-2H-pyrazolo- 

[4,3-fldpyrimidin-5-yl]nicotinate; 

tert-Butyl [3-elhyl-5-(5-iodo-2-propoxyr3-pyridinyl)-7-oxo-6,7-dihydro- 
1 W-pyrazolo[4,3-(7]pyrimidin T 1 -yl]acetate; 

tert-Butyl [3-ethyl-5-(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihydro- 
2H-pyrazolot4,3-c(|pyrimidin-2-yl]acetale; 
[3-Ethyl-5-(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihydro-1W-' 
pyrazolo[4,3-'a(lpyrimidin-1-yl]acetic acid; " 
[3-Ethyl-5-(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihydro-2H- 
pyra2olo[4,3-cdpyrimidin-2-yl]acetic acid; 

5- (2-Propoxy-5-iodo-3-pyridinyl)-1-methyl-3-propyl-1,6-dihydro-7H- 
pyrazolo[4,3-aOpyrimidin-7-one; 

2-[2-(Dimethylamino)ethyl]-5-(2-ethoxy-5-iodo-3-pyridinyl)-3-ethyl-2,6- 
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one; 

6- Butoxy-5-[3-ethyl-2-(2-methoxyethyl)-7-oxo-6,7-dihydro-2H-pyrazolo[4,3- 
cGpyrimidin-5-yl]-A/-methoxy-/V-methylnicotinamide; 
5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro- 
7H-pyrazolo[4,3-c/lpyrimidin-7-one; 

5-[5-Acetyl-2-(2-methoxy-1-methylethoxy)-3-pyridinyl]-3-ethyl-2-(2- 
methoxyethyl)-2,6-dihydro-7H-pyrazolo[4,3-c/|pyrimidin-7-one; 

5- (5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-1-(2-methoxyethyl)-1,6-dihydro- 
7/+pyra20lo[4,3-d]pyrimidin-7-one; 

6- lsobutoxy-W,A/-dimethyl-5-(2-methyl-7-oxo-3-propyl-6,7-dihydro-2/^ 
pyrazolo[4,3-c(|pyrimidin-5-yl)nicotinamide; 
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i 3 

7. Compound as claimed in any one of Claims 1 to 6, wherein R 

represents lower alkyl. , 

i • ■ , . , ■ . 

8. Compound as claimed in any one of Claims 1 to 7, wherein X is O. 

9. Compound as claimed in any one of Claims 1 to 8, wherein R 4 
represents halo, optionally substituted Het, optionally substituted aryl, 
C(0)R 8 , C(0)AZ, C(0)OR 9 , C(O)NR 10 R 11 , NR 12 R 13 or NR 16 Y(0)R 17 . 

10 Compound as claimed in Claim 9, wherein R 4 is COCH 3 or NHB, 
wherein B represents H, S0 2 CH 3 or C(0)Het. 

11. Compound as claimed in any one of Claims 1 to 8, wherein R 4 
represents iodo, lower alkyl, lower alkynyl (which latter two groups are 
substituted and/or terminated by C(0)OR 9 (wherein R s represents H or 
C^ alkyl)), N(H)Y(0)R 17 , N[Y(0)R 17 ] 2 . optionally substituted Het or 
NR 12 R 13 (wherein R 12 and R 13 together represent C3-5 alkylene interrupted 
by O or N-S(0) 2 -(optionally substituted aryl)). 

12. Compound as claimed in Claim 11, wherein R 4 represents 
N(H)Y(0)R 17 (wherein R 17 represents C1-4 alkyl optionally substituted 
and/or terminated by C(0)OH or C(0)0-lower alkyl) or lower alkynyl 
terminated by C(0)0-Ciw» alkyl. 

13. Compound as claimed in Claim 1 , which is: 

5-(2-Butoxy-5-iodo-3-pyridinyl)-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro-7H- 
pyrazolo[4,3-cdpyrimidin-7-one; 

5-(2-Butoxy-5-iodo-3-pyridinyl)-3-ethyl-1-(2-methoxyethyl)-1,6-dihydro-7H- 
pyrazolo[4,3-cQpyrimidin-7-one; 

5-(5-lodo-2-isobutoxy-3-pyridinyl)-2-methyl-3-propyl-2,6-dihydro-7H- 
pyrazolo[4,3-cf]pyrirnidin-7-one; 



10 
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(ii) that R 4 is not NH 2 or N0 2 when: X is O; and R 2 is H, halo, optionally 
substituted lower alkyl, OR 6 , C(O)NR 10 R 11 , C(0)OR 9 . NR 12 R 13 f NHC(O)- 
lower alkyl, cyanb, aryl, alkylaryl, Het or alkylHet (which latter four groups 
are optionally substituted); and 

(iii) that R 4 is not H when: X is 0; and R 2 is H, optionally substituted 
lower alkyl, OR 6 , C(O)NR 10 R 11 , C(0)OR 9 , NR 12 R 13 , NHC(O) - lower alkyl, 
cyano, aryl, alkylaryl, Het or alkylHet (which latter four groups are 
optionally substituted). 

2. Compound as claimed in Claim 1, wherein R 1 represents optionally 
substituted lower alkyl. 



3. Compound as claimed in Claim 2, wherein R 1 is lower alkyl, lower 
15 alkoxy-terminated lowfer alkyl, NR 12 R 13 -terminated lower alkyl, or N- 

morpholino-terminated lower alkyl. 

4. Compound as claimed in Claim 1 .wherein R 1 represents a 4- 
piperidinyl group, optionally substituted at the nitrogen atom of the 

20 piperidinyl group with lower alkyl or C(0)OR 9 . 

5. Compound as claimed in any one of Claims 1 to 4, wherein R 2 
represents C(O)NR 10 R 11 , NR 12 R 13 , lower alkyl optionally interrupted by one 
or more of O, S or N, optionally substituted at N by lower alkyl or acyl, or 

25 optionally substituted aryl or Het. 

6. Compound as claimed in Claim 5, wherein R 2 represents 
C(O)NR 10 R 1 \ NR 12 R 13 , C1.4 alkyl optionally interrupted by O or N, 
optionally substituted at N by lower alkyl, optionally substituted phenyl, or 

30 optionally substituted pyridin-2-yl, pyridin-3-yl, pyrimidin-5-yl, pyrazin-2-yl, 
pyrazol-4-yl, oxadiazol-2-yl, furan-2-yl, furan-3-yl, tetrahydrofuran-2-yl and 
imidazo[1 ,2-a]pyridin-6-yl. 
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substituted by' one or more lower alkyl groups and/br optionally interrupted 
byOorNR 26 ) 

R 14 and R 15 independently represent H or lower alkyl or R 14 and 
R 15 , together with the nitrogen atom to which they are bound, form a 
5 heterocyclic ring 

R 16 and R 17 independently represent H Or lower alkyl (which latter 
group is optionally substituted and/or terminated with one or more 
substituents selected from OR 6 . C(0)OR 9 , C(0)NR 22 R 23 and NR 24 R 25 ) or 
one of R 16 and R 17 may be Het or aryl, which latter two groups are both 
10 optionally substituted with lower alkyl 

R 5 , R 6 , R 7 , R 8 , R 9 , R 18 , R 19 , R 20 , R 22 , R 23 , R 24 and R 25 independently 
represent H or lower alkyl 

R 18 and R 19 independently represent lower alkyl 

R 21 represents lower alkyl or aryl 
is R 26 represents H, lower alkyl, aryl, C(0)R 27 or S(0) 2 R 28 

R 27 represents H, lower alkyl or aryl 

R 28 represents lower alkyl or aryl 

Het represents an optionally substituted four- to twelve-membered 
heterocyclic group, which group contains one or more heteroatoms 
20 selected from nitrogen, oxygen and/or sulfur 

with the provisos: 

(i) that R 4 is not NH 2 when: R 1 is C1.3 alkyl optionally substituted with 
25 phenyl, Het or a N-linked heterocyclic group selected from piperidinyl and 
morpholinyl; wherein said phenyl group is optionally substituted by one or 
more substituents selected from Ci^ alkoxy; halo; CN; CF 3 , OCF 3 or Ci^ 
alkyl wherein said Ci^ alkyl group is optionally substituted by C1-4 haloalkyl 
or C1-4 haloalkoxy either of which is substituted by one or more halo 
30 atoms; and R 2 is C1.6 alkyl; 
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SOR 18 , S0 2 R 19 , C(0)AZ, lower alkyl, lower alkenyl, lower alkynyl, Het, 
alkylHet, aryl, alkylaryl (which latter seven groups are all optionally 
substituted and/or terminated with one or more substituents selected from 
halo, cyano, nitro, lower alkyl, halo(loweralkyl), OR 6 , OC(0)R 7 , C(0)R 8 , 
C(0)OR 9 , C(O)NR 10 R 11 , NR 12 R 13 and S0 2 NR 14 R 15 j 

Y represents C or S(O) 

A represents lower alkylene 

Z represents OR 6 , halo, Het or aryl (which latter two groups are 
both optionally substituted with one or more substituents selected from • 
halo, cyano, nitro, lower alkyl, halo(loweralkyl), OR 6 , OC(0)R 7 , C(0)R 8 , 
C(0)OR 9 , CfOJNR^R 11 , NR 12 R 13 and S0 2 NR l4 R 16 ) . 

R 10 and R 11 independently represent H or lower alkyl (which latter 
group is optionally substituted and/or terminated with one or more 
substituents selected from halo, cyano, nitro, lower alkyl, halo(loweralkyl), 
OR 6 , OC(0)R 7 , C(0)R 8 , C(0)OR 9 , C(O)NR 10a R lta , NR 12 R 13 , S0 2 NR 14 R 15 . 
andWR^ScOfeR 21 or Het or aryl optionally substituted with one or more of 
said latter thirteen groups) or one of R 10 and R 11 may be lower alkoxy, 
amino or Het, which latter two groups are both optionally substituted with 
lower alkyl 

R 10a and R 11a independently represent R 10 and R 11 as defined 
above, except that they do not represent groups that include lower alkyl, 
Het or aryl, when these three groups are substituted and/or terminated (as 
appropriate) by one or more substituents that include one or more 
C(O)NR 10a R 11e and/or NR 12 R 13 groups 

R 12 and R 13 independently represent H or lower alkyl (which latter 
group is optionally substituted and/or terminated with one or more 
substituents selected from OR 6 , C(0)OR 9 , C^NR^R 23 and NR^R 25 ), 
one of R 12 or R 13 may be C(0)-lower alkyl or C(0)Het (in which Het is 
optionally substituted with lower alkyl), or R 12 and R 13 together represent 
C3.7 alkylene (which alkylene group is optionally unsaturated, optionally 
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Claims 

1 . A compound of general formula I: 

R 4 

I . 

5 or a pharmaceutical^ or veterinarily acceptable salt and/or solvate thereof, 
wherein 

X represents O or NR 5 

R 1 represents H, lower alkyl, Het, alkylHet, aryl or alkylaryl (which 

latter five groups are all optionally substituted and/or terminated with one 
10 or more substituents selected from halo, cyano, nitro, lower alkyl, 

halo(loweralkyl). OR 6 , OC(0)R 7 , C(0)R 8 , C(0)OR 9 . C(O)NR 10 R 11 . NR 12 R 13 

and S0 2 NR 14 R 15 ) 

R 2 represents H, halo, cyano, nitro, OR 6 , OC(0)R 7 , C(0)R 8 , 

C(0)OR 9 , C(O)NR 10 R 11 , NR 12 R 13 , S0 2 NR 14 R 15 , lower alkyl. Het, alkylHet, 
15 aryl or alkylaryl (which latter five groups are all optionally substituted 

and/or terminated with one or more substituents selected from halo, 

cyano, nitro, lower alkyl, halo(loweralkyl), OR 6 , OC(0)R 7 , C(0)R 6 , 

C(0)OR 9 , C(O)NR 10 R 11 , NR 12 R 13 and S0 2 NR 14 R 15 ) 

R 3 represents H, lower alkyl, alkylHet or alkylaryl (which latter three 
20 groups are all optionally substituted and/or terminated with one or more 

substituents selected from halo, cyano, nitro, lower alkyl, halo(loweralkyl), 

OR 6 , OC(0)R 7 . C(0)R 8 , C(0)OR 9 , C(O)NR 10 R 11 , NR 12 R 13 and 

S0 2 NR 14 R 15 ) 

R 4 represents H, halo, cyano, nitro, halo(loweralkyl), OR 6 , OC(0)R 7 , 
25 C(0)R B , C(0)OR 9 , C(O)NR 10 R 11 , NR ,2 R 13 , NR 16 Y(0)R 17 , N[Y(0)R 17 ] 2 , 
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Example 143 

5-f2-lsobutoxv-5-(methvlsulfonvl)-3-pvridinvll-2-methvl-3-propyl-2.6- 
dihydro-7H-pyrazolof4.3-c/lpvrimidin-7-one 

' "i 

5 The title compound of example 142 (36 mg, 0.09 rnmol) in ice-cold 
methylene chloride (3 ml) was treated with 3-chloroperbenzoic acid (36 
mg, 50% pure, 0.09 rnmol) and stirred for 2h with ice-cooling. The 
reaction mixture was diluted with methylene chloride (20 ml) washed with 
sodium carbonate (10% aq., 2 x 20 ml), brine (20 ml), dried (MgSO*) and 

10 concentrated to afford the title compound as a white solid (37 mg, 0.09 
rnmol). 

1 H NMR (300 MHz, CDCI 3 ): 5 = 1 .0 (3H, t), 1 .1 (6H, d), 1 .75-1 .9 (2H, m), 
2.25-2.4 (1H, m), 3.0 (2H, t), 3.2 (3H, s), 4.1 (3H, s), 4.5 (2H, d), 8.8 (1H, 

d), 9.2(1 H,d), 10.6(1 H.brs). ^ 

15 LRMS (TSP) 420 (MH + ). < ■ 

Biological Activity 

20 Compounds of the invention were found to have in vitro activities as 
inhibitors of cGMP PDE5 with IC 5 o values of less than about 100 nM. 

The following Table illustrates the in vitro activities for a range of 
compounds of the invention as inhibitors of cGMP PDE5. 

25 : 



Example 


IC™ (nM) 


5 


8.5 


16 


6.55 


34 


30.7 


48 


2.45 1 


49 


18 


59 

i 1 


1.41 
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i t 1 i 

The title compound of example 141 (500 mg, 1.07 mmol) and thiourea (90 
mg, 1.18 mmol) were suspended in A/,/V-dimethylformamide (3 ml), 
degassed at 70°C, and treated with bis(triethylphosphine) nickel (II) 
chloride (20 mg, 0.05 mmol). Sodium cyanoborohydride (80 fil of 1M 

5 solution in THF, 0.08 mmol) was added, and. the resultant black reaction 
mixture heated for % h before further bis(triethylphosphine) nickel (II) 
chloride (60 mg, 0.16 mmol) and sodium cyanoborohydride (160 ^l of 1M 
solution in THF, 0.16 mmol) were added and the reaction mixture heated 
for a further 6 h. The green reaction mixture was allowed to cool to room 

10 temperature and calcium oxide (90 mg, 1.6 mmol) added. After 1 h, 
methyl iodide (150 ?l, 2.4 mmol) was added, and the mixture stirred for a 
further 1h. The reaction mixture was diluted with ethyl acetate (20 ml) and 
citric acid (10% aq, 20ml), the organic phase separated and washed with 
further citric acid (2 x 20 ml), brine (20 ml) and dried (MgS0 4 ) to afford ' 

15 crude 5-[2-isobutoxy-5-(methylsulfanyl)'3-pyridinyl]-2-methyl-3-propyl-2,6- 
dihydro-7H-pyrazolo[4,3-cQpyrimidin-7-one. 

The crude sulphide (284 mg, assume 0.73 mmol) was dissolved in ice- 
cold methylene chloride (4 ml) and isopropyl alcohol (1 ml), treated with 3- 
chloroperbenzoic acid (230 mg of 55% active, 0.73 mmol) and allowed to 

20 stir at 0°C for 1h after which the solvent was removed in vacuo. The 
residue taken up in ethyl acetate (20 ml), washed with sodium carbonate 
(10% aq, 2 x 5 ml), brine (5 ml) and dried (MgS0 4 ) before condensing to a 
solid which was purified by column chromatography (ethyl acetate: 
pentane 1:1 to ethyl acetate, then ethyl acetate : methanol 99:1) to afford 

25 an analytical sample of the title compound (50 mg, 0.13 mmol) together 
with impure sulphoxide (66 mg, 0.16 mmol). 

1H NMR (300 MHz, CDCI 3 ): 8 = 1.0 ( 3H, t), 1.1 (6H, d), 1.75-1.85 (2H, m), 
2.25-2.35 (1H, m), 2.8 (3H, s), 3.0 (2H, t), 4.1 (3H, s), 4.4 (2H, d), 8.5 (1H, 
s), 9.0 (1H, s), 1 0.7(1 H, brs). 
30 LRMS (TSP) 404 (MhT), 426 (MNa + ). 
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3H), 3.9 (t, 2H), 3.9-4.0 (m, 1H), 4.1-4.2 (m, 1H), 4.45 (t, 2H), 4.55 (t, 2H), 
4.95 (app t, 1H),8.25 (d, 1H), 8.65 (d, 1H), 10.8 (brs, 1H). 
LRMS (TSP) 442 (MH + ), 464 (MNa + ). 

5 

Example 140 

5-f5-Acetvl-2-(2-methoxvethoxvV3-pyridinvn-3-f6-(dimethvlamino)-3- 

pvridinvn-2-methvl-2.6-dihvdro-7H-pvrazolof4.3-cflpyrimidin-7-one 

The title compound was prepared from the product of example 59 via the 
10 method of example 132 using 2-methoxyethanol in 28% yield (25mg). 

1H NMR (400 MHz, CDCI 3 ): 8 = 2.6 (s, 3H), 3,2 (s, 6H), 3.58 (s, 3H), 3.87 

(t, 2H), 4.18 (s, 3H), 4.8 (t, 2H), 6.7 (d, 1H), 7.8 (d, 1H), 8.45 (s, 1H). 8.83 

(s, 1H), 9.15 (s,1H), 10.9 (brs, 1H). 

LRMS (TSP) 464 (MH + ). 

15 

Example 141 

5-f5-lodo-2-isobutoxv-3-pyridinvn-2-methvl-3-propvl-2.6-dihvdro-7H- 
pvrazolof4.3-dlPvrimidin-7-one 
20 The title compound was prepared from the product of preparation 64 using 
the method of example 1 and isobutanol as solvent. 
1H NMR (300 MHz, CDCI 3 ): 5 = 1.0 (3H, t), 1.1 (6H, d), 1.75-1.9 (2H, m), 
2.2-2.35 (1H, m), 3.0(2H, t), 4.1 (3H, s), 4.35 (2H, d), 8.4 (1H, s), 8.95 (1H, 
s). 

25 Analysis: Found C, 46.1 ; H, 4.70; N, 14.85. Calcd for CieH 2 2N50 2 l : C, 
46.26; H, 4.75; N, 14.99% 



30 



Example 142 

5-f2-lsobutoxv-5-(methvlsulfinvh-3-pvridinvn-2-methvl-3-propvl-2.6-dihvdro- 
7/-*-Pvrazolof4.3-dlpyrimidin-7-one 
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4.50 (m, 1H), 4.58 (t, 2H), 4.83 (m, 1H), 5.03 (m, ,1H), 8.27 (s, 1H), 8.86 (s, 

1H), 10.84 (brs, 1H). 

LRMS (TSP - positive) 483.8 (MH + )' , 

i 

■ i 

l 

» i 

5 • , 

Example 138 

5-(5-Acetyl-2-ethoxy-3-pyridinyl)-3-ethyl-1-[(1-meihyl'1H-imidazo 

yljmethyl]- 1 , 6-dihydro- 7H -pyrazo\o[4, 3-d Jpyrimidin- 7 -one 

The title compound was prepared by the method of example 128 from the ' 
io title compound of preparation 63. 

mpt. 21 7.9-21 8.7°C 

1H NMR (400MHz, CDCI 3 ): 6 = 1.18 (t, 3H), 1.58 (t, 3H), 2.61 (s, 3H), 2.95 

(q, 2H), 3.75 (s, 3H), 4.70 (q, 2H), 5.83 (s, 2H), 6.80 (s, 1H), 6.98 (s, 1H), 

8-81 (S, 1H). 9.25 (s, 1H), 10.88 (brs, 1H) 

15 LRMS (TSP - positive) 422 (MH + ) 1 1 

Anf f. Found C, 59.50; H, 5.46; N, 23.1 1 . Calcd for C21H23O3N7: C, 59.85; 

H, 5.50; N, 23.26. 



20 Example 139 

5-(2-Butoxv-5-tetrahvdro-2-furanvl-3-pvridinvn-3-ethvl-2-f2-methoxvethvn- 
2.6-dihvdro-7H-pvrazolof4.3-dlPvrimidin-7-one 

A solution of the title compound from example 12 (50 mg, 0.11 mmol) in 
ethanol (10 ml) was charged with 10% Pd on carbon (15 mg) and stirred at 

25 room temperature for 6h under 60 psi of hydrogen. After removal of the 
catalyst by filtration, the reaction mixture was concentrated in vacuo and 
purified by column chromatography (eluting with methylene chloride to 
98:2 methylene chloride:methanol) to afford the title compound as a white 
solid after precipitation from diethyl ether (15 mg, 0.03 mmol). 

30 1H NMR (300 MHz, CDCI 3 ): 5 = 1.0 (t, 3H), 1.4 (t, 3H), 1.45-1.6 (m, 2H), 
1.8-1.95 (m, 3H), 2.0-2.1 (m, 2H), 2.3-2.4 (m, 1H), 3.15 (q, 2H), 3.25 (s, 
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1H), 10.52 (s, 1H) 

LRMS (TSP - positive ion) 453 (MH + ) 

Anal. Found C, 63.15; H, 7.24; N, 17.90 Calccj for C 2 4H32O 3 N 6 .0.3H 2 0. 
0.1 DIPEi C, 63.11; H, 7.32; N, 17.95 

1 t 

5 

Example 136 

5-f5-Acetvl-2-isobutoxv-3-pyridinvl)-3-ethvl-2-n-methvl-3-azetidinvn-2.6- 
dihvdro-7H-pvrazolof4.3-dlpyrimidin-7-one 
10 The title compound was prepared by the method of example 132 from the 
title compound of example 120. 

1H NMR (400MHz, CDCI 3 ): 6 = 1.10 (d, 6H), 1.39 (t, 3H), 2.22-2.37 (m, 
1H), 2.50 (S, 3H), 2.62 (s, 3H), 3.05 (q, 2H), 3.89 (t, 2H), 3.95 ( (t, 2H), 4.45 

,(d, 2H), 5-14 (m, 1H), 8.83 (s, 1H), 9.22 (s, 1H), }0.62 (br s, 1H) 

15 LRMS (TSP - positive ion) 425.5(MH + ) 1 1 
Example 1 37 

2-M •Acetvl-4-piperidinvn-5-f2-butoxv-5-( 1 -hvdroxvethvh-3-Pvridinvl1-3- 

ethvl-2.6-dihvdro-7/-/-Dvrazolof4.3-olpyrimidin-7-one 

Sodium borohydride (6 mg, 0.15 mmol) was added to a suspension of the 

20 title compound from example 131 (140 mg, 0.3mmol) in dry methanol (3 
ml) at 0°C under nitrogen. After 30 min the solvent was removed in vacuo, 
and the residue partitioned between ethyl acetate (20 ml) and water (20 
ml). The organic layer was separated, and the aqueous layer was 
extracted further with ethyl acetate (2 x 20 ml). Combined organic layers 

25 were washed with brine (20 ml), dried (MgS0 4 ) and concentrated in vacuo. 
The crude product was purified by flash column chromatography (98:2 to 
95:5 methylene chloride:methanol as eluent) to yield the title compound as 
a white foam (120 mg, 0.25 mmol). 

1H NMR (300MHz, CDCI 3 ): 8 = 1.00 (t, 3H), 1.40 (t, 3H), 1.54 (m, 2H), 
30 1.60 (d, 3H), 1.91 (m, 2H). 2.01 (t, 2H), 2.13 (m, 1H), 2.17 (s, 3H), 2.32 
(m, 1H), 2.59 (m, 1H), 2.78 (t, 1H), 3.08 (q, 2H), 3.28 (t, 1H), 4.08 (m, 1H), 
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1H NMR (4Q0MH2, CDCI 3 ): 8 = 1.00 (t, 3H), 1.35 (t, 3H), 1.50-1.60 (m, 
2H), 1.90-2.00 (m, 2H), 2.60 (s, 3H), 3.05 (q, 2H), 4.60 (t, 2H), 5.65 (s, 
2H), 7.10 (d, 1H), 7.20 (m, 1H), 7.60 (dd, 1H);8.60 (d, 1H), 8.85 (s, 1H), 
9.25 (s, 1H), 11.65 (s, 1H) 
LRMS (TSP - positive ion) 447 (MH + ) 

Anal. Found C, 63.73; H, 5.91; N, 18.02. Calcd for C 2 4H26O 3 N 6 .0.25H 2 O. 
O.IEtOAc: C, 63.74; H, 5.98; N, 18.28. 



10 Example 1 34 

5-(5-Acetvl-2-isobutoxv-3-Dvridinvl)-3-ethvl-2-(2-pvridinvlmethvh-2.6- 
dihvdro-7H-pvrazolof4.3-cflpyrimidin-7-one 

The title compound was prepared from the product of example 1 1 6 by the 
method of example 132. 

15 1H NMR (400MHz; CDCI 3 ): 5 = 1.10 (d, 6H), 1:30 (t, 3H), 2.30 (m, 1H), 

2.60 (s, 3H), 3.00 (q,,2H), 4.45 (d, 2H), 5.65 (s, 2H), 7,10 (d, 1H), 7.25 (m, 

1H), 7.60 (dd, 1H), 8.60 (d, 1H), 8.80 (s, 1H), 9.20 (s, 1H), 10.70 (s, 1H) 

LRMS (TSP - positive ion) 447 (MH + ) 

Anal. Found C, 62.47; H, 5.87; N, 16.70. Calcd for C24H26O3N6.O.5H2O. 
20 0.5EtOAc: C, 62.51; H, 6.25; N, 16.82. 



Example 135 

5-(5-Acetvl-2-isobutoxv-3-Dvridinvn-3-ethvl-2-n-methvl-4-DiperidinvlV2.6- 
25 dihvdro-7H-pyrazolor4.3-dlPvrimidin-7-one 

The title compound was prepared from the product of example 125 
following the method of example 132. 
m.p. 1 95.0-1 96.0°C 

1H NMR (300MHz, CDCI 3 ): 6 = 1.08 (d, 6H), 1.38 (t, 3H), 1.88 (d, 2H), 
30 2.10 (t, 2H), 2.20-2.30 (m, 1H), 2.30 (s, 3H), 2.50 (q, 2H), 2.62 (s, 3H), 
2:88-3.05 (m, 4H), 4.17-4.23 (m, 1H), 4.41 (d, 2H), 8.80 (s, 1H), 9.19 (s, 
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.0.2CH 2 CI 2 : C, 60.18; H, 6.61; N, 16.71. 
Example 1 32 

5 5-(5-Acetvl-2-butoxv-3-pvridinvn-3-ethvl-2-(1-ethvl-3-azeticlinvn-2.6- 
dihvdro-7/-/-pvrazolo[4.3-d|pyrimidin-7-one 

The title compound from example 119 (120 mg, 0.28 mmol) and cesium 
carbonate (274 mg, 0.84 mmol) were dissolved in n-butanol (4 ml), and 
heated at 90°C under nitrogen with molecular sieves for 96h. The mixture 

10 was then partitioned between water (10 ml) and dichloromethane (10 ml). 
The organic layer was separated, and the aqueous layer extracted further 
with dichloromethane (3x15 ml). The combined organic layers were dried 
(MgS0 4 ), and concentrated in vacuo. The crude product was purified by 
flash column chromatography (95:5:0.5-90:10:1 ethyl 

15 acetate:methanol:0.88 NH 3 as eluents), to yield the title compound as a 
•colourless glass (77 mg, 0.18 mmol). 
m.p. 91 .6-93.7°C 

1H NMR (400MHz, CDCI 3 ): 8 = 1.00-1.05 (m, 6H), 1.38 (t, 3H), 1.50-1.62 
(m, 2H), 1.90-2.00 (m, 2H), 2.63 (s, 3H), 2.63-2.70 (m, 2H), 3.02 (q, 2H), 
20 3.75 (t, 2H), 3.90 (t, 2H), 4.68 (t, 2H), 5.10-5.20 (m, 1H), 8.84 (s, 1H), 9.23 
(s, 1H), 10.63 (br s, 1H). 
LRMS (TSP - positive ion) 439 (MH + ) 

Anal. Found C, 60.73; H, 7.06; N, 18.03 Calcd for 
C 2 3H3o0 3 N 6 .0.2MeOH.0.1 DIPE: C, 60.88; H, 7.26; N, 17.90 

25 

Example 133 

5-r5-Acetvl-2-butoxv-3-pvridinvn-3-ethvl-2-(2-pyridinvlmethvn-2.6-dihvdro- 
7H-pvrazolof4.3-dlpyrimidin-7-one 
30 The title compound was prepared from the product of example 1 1 6 by the 
method of example 1 32. 
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5-(5-Acelvl-2-butoxv-3-pvridinvl)-3-ethvl-2-(4-piperidinvn-2,6-dihvdro-7H- 
pyrazolof4.3-cflpyrimidin-7-one 

Triflubroacetic acid (7 ml, 40%vol) was added to a solution of the title 
compound of example 129 in dry Methylene' chloride (10 ml), and the 

5 .mixture was stirred at room temperature under nitrogen for 45 mins. The 
mixture was concentrated in vacuo and the residue partitioned between 
NaHC0 3 (sat. aq., 50 ml) and Methylene chloride (100 ml). The organic 
layer was separated (emulsion) and washed with water {50 ml)., Organic 
layer was removed, and the aqueous extracted with Methylene chloride (2 ' 

10 x 50 ml). The combined qrganics were dried (MgS0 4 ), and concentrated 
in vacuo. The crude product was purified by column chromatography 
(95:5:0.5 methylene chloride:methanol:0.88 NH 3 as eluent) to yield the title 
compound (containing trace impurity; carried through crude to next step). 
1H NMR (400MHz, CDCI 3 ): 5 = 0.98 (t, 3H), 1-.39 (t, 3H), 1.50 (m, 2H), 

15 1.90 (m, 2H), 1.92 (m, 2H), 2.15 (m, 2H), 2.61 (s, 3H), 2.81 (m, 2H), 3.03 . 
(q.^H), 3.32 (m, 2H), 4.39 (m, 1H), 4.62 (t, 2H), 8.80 (s, 1H), 9.19 (s, 1H) 
LRMS (TSP - positive) 439 (MH + ) 

20 Example 131 

5»(5-Acetvl-2-butoxv-3-pyridinvn-2-(1-acetvl-4-piperidinvn-3-ethvl-2.6- 
dihvdro-7H-pvrazolof4.3-cflpyrimidin-7-one 

The title compound was prepared following the method of example 121 
from the title compound of example 130. 

25 m.p. 156-157°C 

1H NMR (400MHz, CDCI 3 ): 6 = 0.98 (t, 3H), 1.40 (t, 3H), 1.50 (m, 2H), 
1 .89 (m, 2H), 1 .98 (t, 2H), 2.1 1 (s, 3H), 2.29 (m, 1 H), 2.52 (m, 1 H), 2.61 (s, 
3H), 2.73 (t, 1H), 3.06 (q, 2H), 3.23 (m, 1H), 4.02 (m, 1H), 4.46 (m, 1H), 
4.62 (t, 2H), 4.79 (m, 1H), 8.80 (s, 1H), 9.20 (s, 1H), 10.57 (brs, 1H). 

30 LRMS (TSP - positive) 481 (MH + ) 

Anal. Found C, 60.21; H, 6.58; N, 16.68. Calcd for C25H32O4N6.O.3H2O 
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1.42 (t, 3H), Jl.52 (t, 3H), 2.61 (s, 3H), 3.03 (q, 2^). 4.18 (d, 2H), 4.71 (q, 
• 2H), 8.81 (s, 1H), 9.22 (s, 1H), 10.59 (brs, 1H). ' 
LRMS (ES - positive) 382 (MH + ) 

Anal. Fdund C, 59.89; H, 5.80; N, 17.01 . Calcd for C 2 6H23OiN5.0.3CH 2 Cl2: 

• 'i 

5 C, 59.92; H, 5.85; N, 17.21. 
Example 129 

fert-Butvl 4-f5-(5-acetvl-2-butoxv-3-Dvridinvn-3-ethvl-7-oxo-6.7-dihvdro-2H- 

io pvrazolo[4.3-olpyrimidin-2-vll-1-piperidinecarboxvlate 

The, title compound from preparation 62 (3.70 g, 7.00 mmol) and cesium 
carbonate (6.84 g, 21.0 mmol) were dissolved in n-butanol (60 ml) in the 
presence of powdered molecular sieves and refluxed under nitrogen for 
2h. After removal of the solvent in vacuo, the mixture was partitioned 

15 between ethyl acetate (100 ml) and water (50 ml). The organic layer was 
separated; and the aqueous layer was extracted with ethyl acetate (2 x 50 
ml). Combined organic layers were dried (MgS0 4 ), concentrated in vacuo, 
and the crude product purified by flash column chromatography (99:1 
methylene chloride:methanol as eluant). Addition of diethyl ether gave the 

20 title compound as a white powder (1 .55 g, 2.88 mmol). 
m.p. 194-195°C 

1H NMR (400MHz, CDCI 3 ): 5 = 1.00 (t, 3H), 1.42 (t, 3H), 1.49 (s, 9H), 1.52 
(m, 2H), 1.92 (m, 4H), 2.40 (m, 2H), 2.63 (s, 3H), 2.90 (m, 2H), 3.07 (q, 
2H), 4.38 (m, 2H), 4.40 (m, 1H), 4.66 (t, 2H), 8.84 (s, 1H), 9.22 (s, 1H), 
25 10.60 (brs, 1H) 

LRMS (TSP - positive) 539 (MH + ), 439 (MH + - BOC) 

Anal. Found C, 62.15; H, 7.17; N, 15.53. Calcd for C 2 8H3 8 0 5 Ne: C, 62.44; 

H, 7.11; N, 15.60. 

30 

Example 130 
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dichloromethane/ diisopropylether to yield the title compound as a cream 
solid (48 mg, 0.12 mmol). 
m.p. 184-1 85°C 

1H NMR (400MHz, CDCI3): 6 = 0.45 (d, 2H), 0.60 (d, 2H), 0.98 (t, 3H), 
5 1.38 (m, 1H), 1.40 (t, 3H), 1.52 (m, 2H), 1.90. (m, 2H), 2.62 (s, 3H), 3.03 
(q, 2H), 4.18 (d, 2H), 4.64 (t, 2H), 8.81 (s, 1H), 9.11 (s, 1H), 10.58 (br s, 
1H). 

LRMS (TSP - positive) 410 (MH + ) 

Anal. Found C, 64.28; H, 6.66; N, 17.03. Calcd for C22H27O3N5: C, 64.53; 
10 H, 6.65; N, 17.10. 



Example 128 

2-r5-(5-Acetvl-2-ethow-3-Dvridinvn-2-((cvcloDroDvnmethvn-3-ethvl-2.6- 

15 dihvdro-7H-pvrazolof4,3-cf|pvrimidin-7-one 

The title compound from preparation 56 (250 mg, 0.63 mmol) and cesium 
carbonate (612mg, 1.88mmol) were dissolved in ethanol (15 ml) in the 
presence of powdered molecular sieves, and the mixture was refluxed for 
16h under nitrogen. Further cesium carbonate (103 mg, 0.32 mmol) and 

20 powdered molecular sieves were then added, and the mixture transferred 
into a bomb and heated for 6h at 100°C. The mixture was then diluted 
with ethyl acetate (50 ml), filtered to remove the molecular sieves and 
concentrated in vacuo. The residues was partitioned between 
dichloromethane (50 ml) and water (50 ml), the organic layer separated, 

25 and the aqueous layer extracted further with dichloromethane (2 x 30 ml). 
The combined organic layers were dried (MgS0 4 ), and concentrated in 
vacuo. The crude product was purified by flash column chromatography 
(99:1 methylene chloride:methanol; then 1:1 ethyl acetate:pentane as 
eluents), to yield the title compound as a cream solid (45 mg, 0.12 mmol). 

30 m.p. 200-201 °C 

1H NMR (400MHz, CDCI 3 ): 6 = 0.45 (d, 2H), 0:60 (m, 2H), 1.39 (m, 1H), 
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LRMS (TSP - positive ion) 439 (MH + ) 

Anal. Found C, 61.68; H, 6.72; N, 18.61 Calcd for C 2 3H3o0 3 N 6 .0.2H20. 
0.1 DCM, C, 61.57; H, 6.84; N, 18.65 

5 

Example 126 

5-(5-Acetvl-2-Droooxv-3-Dvridinvn-3-ethvl-2-(1-ethvl-4-Diperidinvl)-2.6- 
dihvdro-7H-pyrazolof4.3-olpvrimidin-7-one 

The title compound was prepared by the method of example 51 using the 
io title compound of example 1 1 8 and acetaldehyde. 

1H NMR (400MHz, CDCI 3 ): 6 = 1.05-1.15 (m, 6H), 1.39 (t, 3H), 1.90-2.00 

(m, 5H), 2.07-2.22 (m, 1H), 2.42-2.58 (m, 4H), 2.62 (s, 3H), 3.00-3.10 (m, 

3H), 3.10-3.20 (m, 1H), 4.20-4.32 (m, 1H), 4.60-4.65 (m, 2H), 8.84 (s, 1H), 

9.22 (s, 1H), 10.58 (s, 1H) . 
15 LRMS (TSP - positive ion) 453 (MH + ) 

Anal. Found C, 62.13; H, 7.05; N, 17-65 Calcd for C24H32O3N6.O.2H2O. 0.1 

CH2CI2.O.ICH3OH, C, 62.13; H, 7.11; N, 17.96 

20 Example 127 

2-r5-(5-Acetvl-2-butoxv-3-PvridinvlV2-(cvclopropvlmethvn-3-ethvl-2.6- 
dihvdro-7H-pyrazolof4.3-c/|pvrimidin-7-one 

The title compound from preparation 56 (240 mg, 0.60 mmol) and cesium 
carbonate (587 mg, 1.80 mmol) were dissolved in n-butanol (12 ml), and 

25 the mixture was refluxed for 5h under nitrogen. The n-butanol was 
removed in vacuo, and the residue partitioned between dichloromethane 
(30 ml) and water (30 ml). The organic layer was separated, and the 
aqueous extracted with dichloromethane (2 x 30 ml). The combined 
organics were dried (MgS0 4 ) and concentrated in vacuo. The crude 

30 product was purified by flash column chromatography (99:1 methylene 
chloride:methanol as eluent), and then recrystallised from 
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2.41 (m, 1H), 2.61 (s, 3H), 2.99 (q, 2H), 3.67-3.74 (m, 2H), 3.85 (t, 2H), 
4.59 (t, 2H), 5.06-5.13 (m, 1H), 8.81 (s. 1H), 9.19 (s, 1H), 10.60 (br s, 1H) 
LRMS (TSP - positive ion) 453 (MH + ) , 

Anal. Found C, 60.03; H, 6.93; N, 17.14 Calcd for C 2 4H 32 O 3 N 6 .0.4H 2 O.0.3 
5 , CH 2 CI 2 : C, 60.15; H, 6.94; N, 17.32 

Example 124 

5-(5-Acetvl-2-propoxv-3-pyridinvn-3-e1hvl-2-n-isopropvl-3-azetidinvn-2.6- ' 
io dihvdro-7/-/-pvrazolol4.3-olpyrimidin-7-one 

The title compound was prepared by the method of example 51 using the 
title compound of example 117 and acetone, 
m.p. 1 62.8-1 63.6°C 

1H NMR (400MHz, MeOD): 6 = 1.00 (app. d, 9H), 1.30 (t, 3H), 1.84 (app. 
15 q, 2H), 2.60 (s, 3H), 2.62-2.72 (m, 1H), 3.00-3.10 (q, 2H), 3.75 (t, 2H), 
3.90 (t, 2H), 4.50 (t, 2H), 5.25 (t, 1 H), 8.70 (s, 1 H), 8.90 (s ; 1 H) ( ' 
LRMS (TSP - positive ion) 439 (MH + ) 

Anal. Found C, 61.92; H, 6.84; N, 18.70 Calcd for C 23 H3o0 3 N 6 .0.1CH 2 CI 2 : 
C, 62.07; H, 6.81; N, 18.80 

20 

Example 125 

5-(5»Acetvl»2-propoxv-3-pvridinvl)-3-ethvl-2-(1-methvl-4-piperidinvn-2.6- 
dihvdro-7H-pvrazolof4.3-c/|pvrimidin-7-one 
25 The title compound was prepared by the method of example 51 using the 
title compound of example 118. 
m.p.219.0-220.0°C 

1H NMR (400MHz, CDCfe): 8 = 1.05 (t, 3H), 1.38 (t, 3H), 2.85-2.95 (m, 
4H), 2.05-2.15 (m, 2H), 2.30 (s, 3H), 2.50 (q, 2H), 2.62 (s, 3H), 3.00-3.05 
30 (m, 4H), 4.15-4.25 (m, 1H), 4.59 (t, 2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.55 
(s, 1H) 
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2.62 (s, 3H), 3.02 (q, 2H), 4.46 (d, 2H), 4.56 (dd) *1H), 4.60 (dd, 2H), 5.00- 
5.10 (m, 1H), 5.26-5.40 (m, 1H), 8.82 (s, 1H),9.22(s, 1H), 10.70 (brs, 1H) 
LRMS (TSP - positive ion) 439 (MH + ), 456 (MNH 4 + ) 
Anal. Found C, 56.56; H, 5.82; N, 17.46 Calcd.for C22H26O4N6.O.45CH2CI2: 
5 C, 56.56; H, 5.69; N, 17.63 



Example 122 

2-(1-acetvl-4-piperidinvlV5-(5-acetvl-2-propoxv-3-Dvridinvl)-3-ethvl-2.6- 
10 dihvdro-7H-pvrazolof4,3-d)pvrimidin-7-one 

The title compound was prepared by the method of example 121 from the 
title compound of example 118. 
m.p. 213-214°C 

,1H NMR (400MHz, CDCI 3 ): 5 = 1.19 (t, 3H), \A0 (t, 3H), 1.90-2.02 (m, 

15 4H), 2.17 (s, 3H), 2.25-2.38 (m, 1H), 2.50-2.60 (m, 1H), 2.65 (s, 3H), 2.70- 
2.80 (m, 1H), 3.08 (q, 2H), 3.21-3.30 (m, 1H), 4.01-4.10 (m, 1H), 4.45-4.52 
(m, 1H), 4.60 (t, 2H), 4.78-4.85 (m, 1H), 8.84 (s, 1H), 9.22 (s, 1H),' 10.64 
(s,1H) 

LRMS (TSP - positive ion) 467 (MH*), 484 (MNH 4 + ), 489 (MNa + ) 
20 Anal. Found C, 59.67; H, 6.37; N, 17.15 Calcd for C24H30O4N6.O.4H2O. 
O.I5CH2CI2, C, 59.62; H, 6.44; N, 17.27 



Example 123 

25 5-r5-Acetvl-2-propoxv-3-Pvridinvn-2-n-sec-butvl-3-azetidinvn-3-ethvl-2.6- 
dihvdro-7H-Pvrazolof4.3-olpyrimidin-7-one 

The title compound was prepared by the method of example 51 using the 
title compound of example 117 and but-2-one. 

m.p. 1 76.5-1 77.7°C 

30 1H NMR (400MHz, CDCI 3 ): 8 = 0.85 (t, 3H), 0.93 (d, 3H), 1.06 (t, 3H), 
1 .1 1 -1 .1 8 (m, 1 H), 1 .32 (t, 3H), 1 .46-1 .55 (m, 1 H), 1 .89-1 .98 (m, 2H), 2.36- 
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LRMS (TSP - positive ion) 426 (MhT) 
Example 120 

5 5-(5-Acetvl-2-propoxv>3-pvridinvl)>3-ethvl-2"(1-melhvl-3-azetidinvn'2.6- 
dihvdro-7H-pyrazolof4.3-tflpvrimidin-7-one 

The title compound was prepared by the method of example 51 using the 
title compound of example 117. 
m.p. 1 75.9-1 77.0°C 

10 1H NMR (400MHz, CDCI 3 ): 6=1.11 (t, 3H), 1,36 (t, 3H), 1.97 (app. q, 2H), 
2.50 (s, 3H), 2.65 (s, 3H), 3.02 (q, 2H), 3.79 (t, 2H), 3.92 (dd, 2H), 4.64 
(dd, 2H), 5.09-5.19 (m, 1H), 8.85 (d, 1H), 9.23 (d, 1H), 10.65 (brs, 1H) . 
LRMS (TSP - positive ion) 41 1 .6 (MH + ) 

Anal. Found C, 59.70; H, 6.46; N, 19.81 Calcd for 'C 21 H 26 O3N6.0.7H 2 O: C, ' 
15 59.62; H, 6.53; N, 19.86. 

Example 121 

2-(1-Acetvl-3-azetidinvn-5-(5-aceM-2-propoxv-3-pvridinvl)-3-ethvl-2.6- 

20 dihvdro-7H-pyrazolof4 < 3-cflpvrimidin-7-one 

The title compound of example 1 17 (100 mg, 0.25 mmol) was dissolved in 
methylene chloride (15 ml). Pyridine (20 ?l, 0.25 mmol) and acetic 
anhydride (24 ?l, 0.25 mmol) were added and the mixture stirred at room 
temperature for 1h, poured into water (20 ml), the organic phase 

25 separated and the aqueous phase extracted into methylene chloride (2 x 
20 ml). Combined organics were washed with HCI (1N, 10 ml), dried over 
MgS0 4 , condensed in vacuo, and purified by column chromatography 
(90:10:1 methylene chloride:methanol:ammonia as eluent) to afford the 
title compound as a white solid (48 mg, 0.1 1 mmol). 

30 m.p. 229.3-230.1 °C 

1H NMR (400MHz, CDCI 3 ): 8 = 1.1 (t, 3H), 1.38 (t, 3H), 1.90-2.08 (m, 5H), 
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Example 118 

5-(5-Acgtvl-2-Dropoxv-3-Pvridinvn-3-ethvl-2-(4-piperidinvl)-2.6-dihvdro-7H- 
5 pyrazolo[4,3-dlpyrimidin-7-one ■ 

'The title compound was prepared by the method of example 117, using 
the title compound of example 1 1 2. 

1H NMR (400MHz, CDCI 3 ): 5 = 1.10 (t, 3H), 1.40 (t, 3H), 1.90-1.99 (m, 
4H), 2.30-2.40 (m, 2H), 2.65 (s, 3H), 2.80 (t, 2H), 3.08 (q, 2H), 3.32 (app 
10 d, 2H), 4.35-4.40 (m, 1 H), 4.62 (app t, 2H), 8.85 (s, 1 H), 9.25 (s, 1 H) 
(.RMS (TSP - positive ion)' 425 (MH + ) 

Anal. Found C, 51.36; H, 5.91; N, 15.18 Calcd for C22H280 3 N 6 .1.45DCM, 
C, 51.43; H, 5.69; N, 15.35 

1 

'«•■• • ' « . • • • ti 

15 ' * 

Example 1 1 9 

5-(5-Acetvl-2-propoxv-3-Pvridinvn-3-ethvl-2-n-ethvl-3-azetidinvl)-2.6-' 
dihvdro-7H-pvrazolof4.3-dlpyrimidin-7-one 

Sodium cyanoborohydride (92 mg, 1.47 mmol) was added to a stirring 
20 solution of title compound from example 117 (500 mg, 0.98 mmol) and 

sodium acetate (161 mg, 1.96 mmol) in methanol (10 ml) under nitrogen at 

room temperature. After 1h the mixture was poured into NaHC0 3 (sat. 

aq., 20 ml), and extracted with dichloromethane (3 x 15 ml). The 

combined organic layers were dried (MgS0 4 ) and concentrated in vacuo. 
25 The crude product was purified by flash column chromatography (95:5:0.5- 

80:20:1 ethyl acetate:methanol:0.88 NH 3 as eluent) to yield the title 

compound as a white solid (140 mg, 0.33 mmol). 

1H NMR (400MHz, CDCI 3 ): 6 = 0.97 (t, 3H), 1.03 (t, 3H), 1.30 (t, 3H), 2.82- 
2.97 (m, 2H), 2.58-2.65 (m, 5H), 2.98 (q, 2H), 3.68 (t, 2H), 3.85 (dd, 2H), 
30 4.58 (dd, 2H), 5.05-5.17 (m, 1H), 8.79 (s, 1H), 9.18 (s, 1H), 10.62 (br s, 
1H). 
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7/^pyrazolo[4.3-dlpyrimidin-7-one 

Prepared from the title compound of example 110 by the method of 
example 16. 

1H NMR (400MHz, CDCI 3 ): 6 = 1.10 (t, 3H), 1.30 (t, 3H), 1.95 (m, 2H),, 
5 2.60 (S, 3H), 3.00 (q, 2H), 4.60 (t, 2H), 5.70 (s, 2H), 7.10 (d, 1H), 7.20 (d, 
1H), 7.65 (t, 1H), 8.60 (d, 1H), 8.85 (s, 1H), 9.25 (s, 1H), 10.70 (s, 1H) 
LRMS (TSP - positive ion) 433.4 (MhT) 

Anal. Found C, 58.21; H, 5.52; N, 17.18. Calcd for 
C 2 3H 2 4O 3 N 6 .0.5H 2 O.0.5DCM: C, 58.32; H, 5.42; N, 17.37. 

10 

Example 117 

5-(5-Acetvl-2-DroDoxv-3-Dvridinvn-2-(3-azetidinvn-3-ethvl-2.6-dihvdro-7H- 
pvrazolof4.3-olpyrimidin-7-one ' * 

15 The title compound of example 1 1 1 (1 .44 g, 3.0 mmol) in acetone (50 ml) 
and sulphuric acid (1N, 3 ml) was treated with mercuric sulphate (268 mg, 
9.0 mmol) and heated to reflux for 6h. The reaction mixture was 
concentrated to -20 ml in vacuo, poured into sodium bicarbonate (sat. aq., 
20ml) and extracted into methylene chloride (6 x 20 ml). Combined 

20 organics were washed with brine (20 ml), dried over MgS0 4 , and 
concentrated to a brown oil which was taken up in 40% trifluoroacetic acid 
in methylene chloride (50ml) and water (1 ml) and stirred for 1h at room 
temperature. After evaporation in vacuo, the residue was purified by 
column chromatography (eluting with 95:5:1 methylene 

25 chloride:methanol:0.88 ammonia) to afford the title compound as a white 
hydroscopic foam ( 1 .65 g). 
m.p. 1 28.5-1 30.0°C 

1H NMR (400MHz, MeOD): 8 = 1.00 (t, 3H), 1.30 (t, 3H), 1.79-1.90 (m, 
2H), 2.60 (s, 3H), 3.00-3.10 (q, 2H), 4.50 (t, 2H), 4.60-4.70 (m, 4H), 5.65- 
30 5.78 (m, 1 H), 8.65 (s, 1 H), 8.90 (s, 1 H) 
LRMS (TSP - positive ion) 397 (MH + ) 
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4H), 4.65 (t,'2H), 4.75 (t, 2H), 8.85 (s, 1H), 9.3 (s.'lH), 10.9 (br s, 1H). 
LRMS (ES - negative ion) 453 (M-H)\ (ES - positive ion) 455 (MH + ). 
Analysis; found C, 60.43; H, 6.66; N, 18.22. Calcd for C23H30N6O4 . 
0.1 5H 2 0: C, 60.43; H, 6.68; N, 18.38% 

5 

Example 114 

5-(5-Acetvl-2-butoxv-3-Dvridinvn-3-ethvl-1-f2-(4-morpholinvnethvl1-1.6- 

dlhvdro-7Hrpvrazolof4.3-olpyrimidin-7-one 
10 The title compound was prepared by the method of example 16 from the 

title compound of example 1 08 in 73% yield (0.32 mmol). 

1H NMR (400 MHz, CDCI3): 5= 1.02 (t, 3H), 1.42 (t, 3H), 1.5-1.63 (m, 2H), 

1.9-2.0 (m, 2H), 2.45-2.58 (m, 4H), 2.65 (s, 3H), 2.87 (t, 2H), 3.0 (q, 2H), 

3.55-3.68 (m, 4H), 4,62-4.75 (m, 4H), 8.85 (s, 1H), 9.3 (s, 1H), 10.88 (br s, ( 
15 1H). 

LRMS (El - positive ion) 469 (MH + ). 

E xample 115 

20 4-ff5-(5-Acetvl-2-ethoxv-3-PvridinvlV3-ethvl-7-oxo-6.7-dihvdro-2H- 
pyrazolof4,3-(flpyrimidin-2-vnmethvl)benzonitrile 

Using the method of example 16, the title compound was prepared from 
the title compound of example 109 in 65% yield (110 mg) 
1H NMR (300 MHz, CDCI3): 8 = 1.25 (t, 3H), 1.55 (t, 3H), 2.65 (s, 3H), 
25 2.95 (q, 2H), 4.75 (q, 2H), 5.6 (s, 2H), 7.3 (d, 2H), 7.65 (d, 2H), 8.85 (d, 
1H), 9.25 (d, 1H), 10.7 (brs, 1H). 
LRMS (TSP) 443 (MH + ), 465 (MNa + ). 



30 Example 116 

5-(5-Acetvl-2-propoxv-3-Pvridinvn-3-ethvl-2-(2-pyridinvlmethvl)-2.6-dihvdro- 
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Example 111 

tert-Butvl 343-ethvl-5-(5-ethvnvl-2-propoxv-3-Dvridinvl)-7-oxo-6.7-dihvdro- 
2H- pvrazolo[4 .3-olPvrimidin-2-vn- 1 : azetidinecarb6xvlate 

Prepared from the title compound of example 105 by the method of 

■ 

i example 15. 

1H NMR (400MHz, CDCI3): 8 = 1.05 (t, 3H), 1.30 (t, 3H), 1.43 (s, 9H), 
1.88-2.00 (m, 2H), 3.00 (q, 2H), 3.19 (s, 1H), 4.35 (app t, 2H), 4.52 (app t, 
2H), 4.60-4.80 (br S, 2H), 5.22 (t, 1H), 8.39 (s, 1H), 8.80 (s, 1H) f 10.75 (br 
S.1H) 

LRMS (TSP - positive ion) 496 (MNH/). 

Example 112 • 
'te/t-Butvl 4-[3-ethvl-5-(5-ethvnvl-2-propoxv-3-pvridinvlV7-oxo-6.7-dih\/dro- 
2H-pvrazolof4.3-cnpvrimidin-2-vn-1-piperidinecarboxvlate 
Prepared from the title compound of example 106 by the method' of 
example 15. 
m.p. 221 °C 

1H NMR (400MHz, CDCI3): 5 = 1.03 (t, 3H), 1.40 (t, 3H), 1.45 (s, 9H), 1.92 
(m, 4H), 2.40 (m, 2H), 2.90 (m, 2H), 3.05 (q, 2H), 3.19 (s, 1H), 4.38 (m, 
3H), 4.57 (t, 2H), 8.39 (s, 1H), 8.82 (s, 1H), 10.70 (s, 1H) 
LRMS (TSP - positive ion) 507 (MH + ), 524 (MNH 4 + ) 

Example 113 

5-(5-Acetvl -2-propoxv»3-pvridinvn-3-ethvl-1-f2-r4-morpholinvl)ethvlM.6- 
dihvdro-7H-pvrazolof4.3-c/lPvrimidin-7-one 

Prepared by the method of example 16 from the product of example 107. 
m.p. 140-143°C. 

1H NMR (300 MHz, CDCI3): 8 = 1.15 (t, 3H), 1.4 (t, 3H), 1.95-2.05 (m, 2H), 
2.5-2.55 (m, 4H), 2.7 (s, 3H), 2.85-2.95 (m, 2H), 3.0 (q, 2H), 3.6-3.65 (m, 
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1 H NMR (400 MHz, CDCI 3 ): 8 = 1 .0 (t, 3H), 1 .4 (\, 3H), 1 .5-1 .6 (m, 2H), 1 .9 
(tt, 2H), 2.5-2.55 (m, 4H), 2.85 (t, 2H), 2.95-3.05 (m, 2H), 3.6-3.65 (4H, m), 
4.6 (t, 2H), 4.7 (t, 2H), 8.0 (s, 1H), 8.4 (s, 1H), 8.85 (s, 1H), 10.95 (br s, 
• 1H). ' • ; ' , .. ' 

5 LRMS (TSP) 451 (MH*). 

i 1 



Example 109 

4-{[5-(2-Ethoxy-5-ethynyl-3-pyridinyl)-3-ethyl- 7-oxo-6, 7-dihydro-2H - 

10 pyrazolo[4,3<i]pyrimidin-2-yl]methyl}benzonitrile 

The title compound was prepared by the method of example 15 from 
example 103 in 79% (147 mg). 

1H NMR (300 MHz, CDCI3): 8 = 1.28 (t, 3H), 1.55 (t, 3H), 2.93 (q, 2H), 
3.18 (S..1H), 4.68 (q, 2H), 5.61 (s, 2H), 7.31 (d, 2H), 7.63 (d, 2H), 8.40 (d, 
15 1H),8.82(d, 1H), 10.83 (s,1H). , , 

Example 110 

3-Ethvl-5-(5-ethvnvl-2-Dropoxv-3-pyridinvn-2-(2-Pvridinvlmethvl)-2.6- 
20 dihvdro-7H-pvrazolo[4.3-c/|pvrimidin-7-one 

The title compound was prepared from the product of example 104 by the 
method of example 15. 
m.p. 189°C 

1H NMR (400MHz, CDCI 3 ): 8 = 1.05 (t, 3H), 1.25 (t, 3H), 1.95 (q, 2H), 3.05 
25 (q, 2H), 3.20 (s, 1H), 4.60 (t, 2H), 5.65 (s, 2H), 7.10 (d, 1H), 7.20 (d, 1H), 
7.60 (dd, 1H), 8.40 (s, 1H), 8.60 (d, 1H), 8.80 (s, 1H), 10.80 (s, 1H) 
LRMS (TSP - positive ion) 415 (MH + ) 

Anal. Found C, 65.05; H, 5.46; N, 19.16. Calcd for C23H22O 2 N6.0.7H2O: 
C, 64.68; H, 5.52; N, 19.68 
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Pvridinvl)-6.7rdihvdro-2Hrpvrazolor4.3-dlDvrimidin-2-vn-1- 
piperidinecarboxvlate 

Prepared from the title compound of example 100 by the method of 
example 14. 

5 1 H NMR (400MHz, CDCI 3 ): 8 = 0.28 (s, 9H), 1 .05 (t, 3H), 1 .40 (t, 3H), 1 .48 
(s, 9H), 1.92 (m, 4H), 2.40 (m, 2H), 2.90 (m, 2H), 3.05 (q, 2H), 4.38 (m, 
3H), 4.55 (t, 2H), 8.35 (s, 1H), 8.75 (s, 1H), 10.70 (s, 1H) 
LRMS (TSP - positive ion) 580 (MH + ), 479 (MH + - BOC) 
Anal. Found C, 61.86; H, 7.24; N, 14.30 Calcd for C3 0 H 4 2O4N 6 Si.0.2H 2 O, 
10 C, 61.87; H, 7.34; N, 14.43 



Example 107 

3-Ethvl-5-(5-ethvnvl-2-D ropoxv-3-Pvridinvn-142-M-morPholinvl)ethvn-1.6- 1 
15 dihvdro-7H-pvrazolof4.3-d1pvrimidin-7-one 

Prepared by the method of example 15 from the title compound of 
example 101. 
m.p. 137-139°C. 

1H NMR (300 MHz, CDCI 3 ): 5 = 1.15 (t, 3H), 1.4 (t, 3H), 1.95-2.05 (m, 2H), 
20 2.45-2.5 (m, 4H), 2. 9 (t, 2H), 3.0 (q, 2H), 3.1 (s, 1H), 3.45-3.65 (m, 4H), 
4.55 (t, 2H), 4.7 (t, 2H), 8.4 (s, 1H), 8.9 (s, 1H), 11 (br s, 1H). 
LRMS (ES - negative ion) 435 (M-H)'. (ES - positive ion) 437 (MH + ). 
Analysis: found C, 62.75; H, 6.47; N, 18.79. Calcd for C 23 H 28 N 6 04 . 
0.2H 2 O: C, 63.79; H, 6.47; N, 1 9.25% 

25 

Example 108 

5-(2-Butoxv-5-ethvn vl-3-pvridinvn-3-ethvl-1-f2-f4-morpholinvnethvn-1.6- 
dihvdro-7H-pvrazolof4.3-dlDvrimidin-7-one 
30 The title compound was prepared by the method of example 15 from the 
title compound of example 102 in 88% yield (543 mg). 
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2.95 (q, 2H),'4.68 (q, 2H), 5.61 (S, 2H), 7.30 (d, 2H), 7.65 (d, 2H), 8.38 (d, 
1H), 8.76 (d, 1H), 10.83 (s, 1H). 



5 Example 104 

3-Ethvl-5-(2-propoxv-5-Ktrimethvlsilvnethvnvl1-3-Dvridinvn-2-(2' 
Dvridinvlmethvn-2.6-dihvdro-7H-Dvrazolof4.3-onpvrimidin-7-one 
Prepared from the title compound of example 98 by the method of 
example 14. 

10 1H NMR (400MHz, CDCI 3 ): 8 = 0.20 (s, 9H), 1.00 (t,3H), 1.25 (t, 3H), 1.90 
(m, 2H), 3.00 (q, 2H), 4.50 (t, 2H), 5.60 (s, 2H), 7.00 (d, 1H), 7.20 (m, 1H), 
7.60 (dd, 1 H) 8.30 (S, 1 H), 8.55 (d, 1 H), 8.75 (s, 1 H), 1 0.70 (s, 1 H) 
LRMS (TSP - positive ion) 487.5 (MH + ) 

15 , - 

Example 105 

tert-Butyl 3-(3-ethvl-7-oxo-5-(2-propoxv-5-f(trimethvlsilvl)ethvnvll-3- 

pvridinvl)-6.7-dihvdro-2H-pvrazolof4.3-cnpvrimidin-2-vl)-1- 
azetidinecarboxvlate 
20 Prepared from the title compound of example 99 by the method of 
example 14. 

1 H NMR (400MHz, MeOD): 8 = 0.25 (s, 9H), 1 .05 (t, 3H), 1 .31 (t, 3H), 1 .44 
(s, 9H), 1.87-1.96 (m, 2H), 3.00 (q, 2H), 4.33 (t, 2H), 4.52 (t, 2H), 4.54- 
4.80 (m, 2H), 5.18-5.25 (m, 1H), 8.32 (d, 1H), 8.74 (d, 1H) 
25 LRMS (TSP - positive ion) 569 (MNH 4 + ), 452.0 (MH + ) 

Anal. Found C, 60.82; H, 6.90; N, 15.15 Calcd for C28H 3 e04N 6 Si: C, 61.07; 
H.6.95; N, 15.26. 



30 



Example 106 
fed-Butyl 



4-(3-ethvl-7-oxo-5-(2-propoxv-5-f(trimethvlsilvhethvnvl1-3- 
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3-Ethvl-1-f2-(4-morDholin vnethvll-5-f2-Dropoxv-5-fftrimethvlsilvnethvnvn-3- 
Pvridinvn-1 ,6-dihvdro-7H-pyrazolof4.3-cflDvrimidin-7-one 
Prepare^ by the method of example 14 from the title compound of 
example 95. • 1 , 

• m.p. 132-1 34°C. 

1H NMR (300 MHz, CDCI 3 ): 8 = 0.25 (s, 9H), 1.1 (t, 3H), 1.4 (t, 3H), 1.95-. 
2.05 (m, 2H), 2.45-2.5 (m, 4H), 2.85 (t, 2H), 3.0 (q, 2H), 3.55-3.65 (m, 4H), 
4.55 (t, 2H), 4.7 (t, 2H), 8.35 (s, 1 H), 8.8 (s, 1 H), 1 1 (br s, 1 H). . 
LRMS (ES - negative ion) 507 (M-H)". (ES - positive ion) 509 (MH + ). 
Analysis: found C, 61.18;.H, 7.12; N, 16.53. Calcd for CseHaeNeOaSi : C, 
61.39; H, 7.13; N, 16.52% 



Example 102 " 

5-(2-Butoxv- 5-f(trimethvlsilvnethvnvl)-3-pyridinvn^3-ethvl-1-[2-(4- 

morpholinvnethvn-1.6-di hvdro-7H-Dvrazolof4.3-Qflbvrimidin-7-Qne 

The title compound was prepared by the method of example 14 from the 

title compound of example 96 in 69% yield (550 mg). 

1H NMR (400 MHz, CDCI 3 ): 8 = 0.38 (s, 9H), 1.02 (t, 3H), 1.42 (t, 3H), 1.5- 

1.6 (m, 2H), 1.85-1.98 (m, 2H), 2.46-2.56 (m, 4H), 2.85 (t, 2H), 3.0 (q, 2H), 

3.55-3.65 (m, 4H), 4.6 (t, 2H), 4.7 (t, 2H), 8.38 (s, 1H), 8.85 (s, 1H), 10.98 

(s, 1H). 

LRMS (TSP) 524 (MH + ). 



Example 103 

4-f(5-(2-Eth oxv-5-r(trimethvlsilvl)ethvnvn-3-pvridinvl)-3-ethvl-7-oxo-6.7- 

dihvdro-2 H-pvrazolof4.3-olPvrimidin-2-vnmethvl1benzonitrile 

The title compound was prepared by the method of example 14 from the 

product of example 97. 

1H NMR (300 MHz, CDCI 3 ): 8 = 0.27 (s, 9H), 1.30 (t, 3H), 1.54 (t, 3H), 
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1H), 8.40 (s JH), 8.55 (d, 1H), 8.95 (s, 1H), 10.70 (s, 1H) 
LRMS (ES - positive ion) 517 (MH + ) 

Anal. Found C, 48.73; H, 3.89; N, 16.14. Calcd for C2iH 21 0 2 N 6 l: C, 48.85; 

H, 4.10;N, 16.28. 

5 

Example 99 

fert-Butvl 3-t3-ethvl-5-(5-iodo-2-Dropoxv-3-pvridinvn-7-oxo-6.7-dihvdro-2H- 
pvrazolof4.3-dlPvrimidin-2-vl1-1-azetidinecarboxvlate 
10 The title compound was prepared from the product of preparation 52 using 
the method of example 95. 

1H NMR (400MHz, CDCI 3 ): 5 = 1.05 (t, 3H), 1.30 (t, 3H), 1.43 (s, 9H), 

I. 87-1.96 (m, 2H), 3.00 (q, 2H), 4.34 (t, 2H), 4.49 (t, 2H), 4.60 (br s, 2H), 
5.20 (t, 1H), 8.41 (d, 1H), 8.94 (s, 1H), 1,0.75 (br s, 1H), 

15 LRMS (TSP - positive ion) 598.1 (MNH 4 + ) 

Anal. Found C, 47.54; H, 5.02; N, 14.09 Calcd for C 2 3H290 4 N 6 I: C, 47.60; 
H, 5.04; N, 14.48. 

20 Example 100 

te/t-Butvl 4-f3-ethvl-5-(5-iodo-2-propoxv-3-PvridinvlV7-oxo-6.7-dihvdro-2H- 
Pvrazolof4.3-dlpyrimidin-2-vn-1-piperidinecarboxvlate 
The title compound was prepared from the product of preparation 53 using 
the method of example 95. 
25 1H NMR (400MHz, CDCI 3 ): 5 = 1.10 (t, 3H), 1.40 (t, 3H), 1.45 (s, 9H), 1.92 
(m, 4H), 2.40 (m, 2H), 2.90 (m, 2H), 3.08 (q, 2H), 4.38 (m, 3H), 4.50 (t, 
2H), 8.40 (s, 1H), 8.98 (s, 1H), 10.69 (s, 1H) 
LRMS (TSP - positive ion) 609.7 (MH + ), 509.0 (MH* - BOC) 



30 

Example 101 
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butanol (12 ml) was treated with potassium hexamethyldisilazide (2.18 g, 
10.9 mmol) and the reaction mixture heated to reflux for 60h, After 
removalof the solvent in vacuo, the residue was partioned between water 
and methylene chloride, the phi adjusted to 7' (2N HCI) and the aqueous 
• phase separated, and extracted with methylene chloride. Combined 
organic extracts were washed with brine, dried over MgS0 4 , and 
concentrated to a residue which after trituration with pentane, afforded the 
title compound (0.84 g, 1 .5 mmol). 

1H NMR (400 MHz, CDCI 3 ): 5 = 1.02 (t, 3H), 1.4 (t, 3H), 1.5-1.6 (m, 2H), ' 
1,85-1.95 (m, 2H), 2.5-2.6,(m, 4H), 2.85 (t, 2H), 2.97 (q, 2H), 3.6-3.65 (m, 
4H), 4.55 (t, 2H), 4.75 (t, 2H), 8.45 (d, 1H), 9.05 (d,1H), 10.95 (br s, 1H). 

Example 97 * ' 

4-fr5-f2-Eth oxv-5-iodo-3-pvridinvn-3-ethvl-7-oxo-6.7-dihvdro-2^ 

PV^azolof4. 3-dlDvrimidin-2-vnmethvl)benzonitrile 

The title compound was prepared from the title compound of preparation 
50 in ethanol using the method of example 95. 

1H NMR (400 MHz, CDCI 3 ): 8 = 1.25 (t, 3H), 1.5 (t, 3H), 2.95 (q, 2H), 4.6 
(q, 2H), 5.6 (S, 2H), 7.25 (d, 2H), 7.60 (d, 2H), 8.40 (d, 1H), 8.95 (d, 1H), 
10.8 (br s, 1H). 

LRMS 527 (MH + ), 549 (MNa + ). 



Example 98 

5-(2-Propoxv-5-iodo-3-p vridinvn-3-ethvl-2-(2-pvridinvlmethvn-2.6-dihvdro- 
7H-pvrazolof4 .3- dlpvrimidin-7-one 

The title compound was prepared from the product of preparation 51 using 
the method of example 95. 

m.p. 228.9-233.8°C 

1H NMR (400MHz, CDCI 3 ): 5 = 1.05 (t, 3H), 1.25 (t, 3H), 1.90 (m, 2H), 
3.00 (q, 2H), 4.50 (t, 2H), 5.65 (s, 2H), 7.05 (d, 1H), 7.20 (m, 1H), 7.60 (t, 
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58.86; H, 6.59; N, 19.61% 

i t 
I 

Example 

5 3-Ethvl-5-(5-iodo-2-propoxv-3-pyridinvn-1-f2-(4-mofpholinvnethvn-1,6- 
dihvdro-7H-pvrazolof4.3-dlpyrimidin-7-one 

The title compound of preparation 48 (15.78 g, 28.4 mmol) was dissolved 
in n-propanol (200 ml), ethyl acetate (6 ml) and potassium t-butoxide (3.2 
g, 28.4 mmol) were added and the resultant mixture heated to reflux for 

10 6h. Additional potassium t-butoxide (1.6 g, 14.2 mmol) was added and the 
mixture heated for a further 2h, after which the solvent was removed in 
vacuo. The residue was partioned between water (50 ml) and methylene 
chloride (100 ml) and the organic phase separated. The aqueous phase 
. was extracted with dichloromethane (2 x 100^ ml) and the combined 

15 organics dried over MgS0 4 and reduced to a yellow solid (-17 g). 
Purification by column chromatography (elution with ethyl acetate) gave 
the title compound (13.3 g, 24.1 mmol) together with recovered starting 
material (2.31 g, 4.2 mmol). 
m.p. 175-177°C. 

20 1H NMR (300 MHz, CDCI 3 ): 8 * 1.1 (t, 3H), 1.4 (t, 3H), 1.9-2.05 (m, 2H), 
2.45-2.55. (m, 4H), 2. 85 (t, 2H), 3.0 (q, 2H), 3.6-3.65 (m, 4H), 4.5 (t, 2H), 
4.7 (t, 2H), 8.4 (s, 1 H), 9.0 (s, 1 H), 10.95 (br s, 1 H): 
LRMS (TSP) 540 (MH + ). 

Analysis: found C, 46.79; H, 5.01; N, 15.44. Calcd for C21H27N6O3I : C, 
25 46.85; H, 5.05; N, 15.61% 



Example 96 

5-(2-Butoxv-5-iodo-3-pyridinvn-3-ethvl-1-r2-(4-morpholinvnethvn-1.6- 
30 dihvdro-7/^Pvrazolof4.3-o1ovrimidin-7-one 

The title compound of preparation 49 (1 .25 g, 2.3 mmol) in degassed n- 
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and concentrated to. a residue which was purified by column 
chromatography (eluting with 1 :4 ethyl acetate : pentane) to give the title 
compound as a yellow solid (24 mg, 0.06 mmol). 
m.p. 162-1 62.5°C. 

5 1H NMR (300 MHZj CDCI3): 8 = 1.03 (t,3H), 1.13 (t,3H), 1 .80-2.0 (m,.4H), 
2.90 (t, 2H), 2.97 (s, 6H), 4.26 (s, 3H), 4.45 (t, 2H), 5.29 (s, 1H), 7.81 (s, 
1H), 8.29 (s, 1H). 
LRMS (TSP)371 (MH + ). 

Analysis: Found C, 61.46; R 7.08; N, 22.62. Calcd for C9H26N6O2 : C, 
10 61.60; H, 7.08; N, 22.59% 



Example 94 

Propyl 5-(1 -meth vl-7-oxo-3-propvl-6.7-dihvdro-1 H-pvrazolof4.3-o1pvrimidin- 

15 5-vl)-6-propoxv-3-Dvridinvlcarbamate 

The title compound of preparation 36 (1 14 mg, 0.23 mmol) in propanol (15 
ml) was treated with potassium bis(trimethylsilylamide) (148 mg, 0.92 
mmol) and the resultant mixture heated to 80°C for 4.5 h, allowed to cool 
and concentrated in vacuo. The residue was partioned between water (20 

20 ml) and ethyl acetate (20 ml), and the aqueous phase separated and 
extracted with ethyl acetate (2 x 20 ml). The combined organics were 
washed with water (20 ml), brine (20 ml) and dried (MgS0 4 ) before 
concentrating to an off-white solid. Purification by column chromatography 
(eluting with 3:10 ethyl acetate : pentane) gave the title compound as a 

25 white solid (60 mg, 0.14 mmol). 
m.p. 210-21 1°C. 

1H NMR (300 MHz, CDCI3): 8 = 1.00 (t, 3H), 1.03 (t, 3H), 1.13 (t, 3H), 
1.65-2.0 (m, 6H), 2.90 (t, 2H), 4.16 (t, 2H), 4.26 (s, 3H), 4.52 (t, 2H), 6.5 
(br s, 1 H), 7.26 (d, 1 H), 8.69 (d, 1 H), 1 1 .2 (br s, 1 H). 
30 LRMS (TSP) 429 (MH + ). 

Analysis: Found C, 58.88; H.6.63; N, 19.61. Calcd for C21H28N6O4 : C, 
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Example 92 

A/-[6-(Pr6poxv)-5-(1-methvl-7-oxo-3-propvl-6.7-dihvdro-1H-Pvra2olo[4.3- 

5 cflpvrimidin-5-v0-3-pvridinvl1acetamide 

Acetic anhydride (30 ?L, 0.35 mmol) was added to a solution of the title 
compound of example 74 (100 mg, 0.29 mmol) in THF (-1 ml) and the 
resultant solution stirred at room temperature for 2h. Saturated sodium 
carbonate (10 ml) and ethyl acetate (10 ml) were added, and the aqueous 

10 phase separated and extracted with ethyl acetate (2x10 ml). Combined 
organics were washed with water (20 ml) and brine (20 ml), dried over 
MgS0 4 and condensed to the title compound as a white solid (101 mg, 
0.26 mmol). 
m.p. 252-3°C. 

15 1H NMR (300 MHz„CDCI 3 ): 8 = 1.02 (t, 3.H), 1.13 (t, 3H), 1.80-2.0 (m, 4H), 
2.23 (s, 3H), 2.90 (t, 2H), 4.26 (s, 3H), 4.52 (t, 2H), 7.13 ( br s, 1H), 8.61 
(s, 1 H), 8.71 (s, 1 H), 1 1 .1 5 (br s, 1 H). 
LRMS (TSP) 385 (MH + ). 

Analysis: Found C, 59.08; H, 6.26; N, 21.45. Calcd for dgH^NeOa . 0.1 
20 H 2 0: C, 59.09; H, 6.32; N, 21 .76% 

Example 93 

5-f5-(Dimethvlamino)-2-propoxv-3-Pvridinvl1-1-methvl-3-propvl-1.6-dihvdro- 

25 7H-pvrazolof4.3-dlPvrimidin-7-one 

The title compound of example 74 (100 mg, 0.29 mmol) was added to 
37% aqueous formaldehyde solution (0.13 ml, 1.74 mmol) and formic acid 
(0.21 ml, 5.6 mmol), and the resultant mixture heated to 90°C for 24h. 
After allowing to cool, the reaction mixture was diluted with water (20 ml), 

30 neutralised with NaOH (2M) and extracted with ethyl acetate (2 x 20 ml). 
The combined extracts were washed with water <20 ml), dried over MgS0 4 
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1 H), 7.75 (s, 1 H), 8.2 (1 H, s), 1 1 .3 (br s, 1 H). 
LRMS (TSP) 355 (MH + ). 

Analysis: Found C, 60.73; H ( 6.37; N, 22.89. '. Calcd for C 18 H22N 6 02 . 
0.1H 2 O:C, 60.85; H, 6.33; N, 23.14% ' ', 

5 . 

A/-[6-(cyclobutyloxy)-5-(1-methyl-7-oxo-3-propyl-6,7-dihydro-1tf- 

pyrazolo[4,3-o]pyrimidin-5-yl)-3-pyridinyl]acetamide: 

m.p. 279-281 °C. 

1H NMR (300 MHz, CDCI 3 ): 8 = 1 .0 (t, 3H), 1 .65-1.9 (m, 4H), 2.2 (s, 3H), ' 
10 2.25-2.3 (m, 2H), 2.5-2.6 (m, 2H), 2.85 (t, 2H), 4.2 (s, 3H), 5.35-5.4 (m, 
i H), 7.2 (s, 1 H), 8.55 (s, 1 H), 8.65 (si 1 H), 1 1 .0 (br s, 1 H). 
LRMS (TSP) 397 (MH + ). 

t 

• .. ..... „ 

ii " 

15 Example 91 

A;-t6-(ProDo xv)-5-(1-methvl-7-oxo-3-propvl-6.7-dihvdro-1H^ovrazolof4.3- ' 
cflpvrimidin-5-vl)-3-pvridinvll-/V,/^dimethvlurea 

Dimethylcarbamoyl chloride (0.03 ml, 0.32 mmol) was added to a solution 
of the title compound of example 74 (100 mg, 0.29 mmol), 4- 

20 dimethylaminopyridine (2 mg), and triethylamine (0.08 ml, 0.58 mmol) in 
methylene chloride (5ml). The resultant mixture was stirred at room 
temperature for 10 days, concentrated in vacuo and the residue purified by 
column chromatography (elution with ethyl acetate) to afford the title 
compound as a white solid (105 mg, 0.25 mmol). 

25 m.p.219-220°C. 

1H NMR (300 MHz, CDCI 3 ): 8 = 1.02 (t, 3H), 1.13 (t, 3H), 1.8-1.9 (m, 2H), 
1.9-2.0 (m, 2H), 2.90 (t, 2H), 3.06 (s, 6H), 4.26 (s, 3H), 4.52 (t, 2H), 6.26 
(br s, 1 H), 8.48 (d, 1 H), 8.58 (d, 1 H), 1 1 .2 (br s, 1 H). 
LRMS (TSP) 414 (MH + ). 

30 Analysis: Found C, 57.96; H, 6.58; N, 23.65. Calcd for C20H27N7O3 : C, 
58.10; H, 6.58; N, 23.71% 
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Analysis: Found C, 56.03; H, 5.28; N, 21.63. Calcd for Ci 8 H2oN 6 04 : C, 
56.24; H, 5.24; N, 21.86% 

l 

5 Example 89 • • 

' /V46-(Cvclobutvloxv)-5-M -methvl-7-oxo-3-propyl-6.7-dihvdro-1 H> 
pvra2olof4,3-dlPvrimidin-5'Vl)-3'Pyridinvl1acetamide 
and 

Example 90 

io 545-Amino-2^cvclobuWloxvV3-PvridinvlV1-methvl-3>propyl-1,6-dihvdrO' 
7H-pyrazolof4,3-c/lPvrimidih-7-one 

The title compound from example 88 (266 mg t 0.69 mmol) was dissolved 
in glacial acetic acid (10 ml) and the vessel charged with 5% Pd on carbon 
(20 mg) and stirred under hydrogen (60 psi) for, 14h. The catalyst was 
15 removed by filtration (Arbocel*) and the residue concentrated in vacuo. 
The residue was taken up in water (5 ml), basified to pH 8 (5% NaHCC>3 
solution) and extracted with methylene chloride (3 x 20 ml). Combined 
organic extracts were washed with brine (20 ml), dried over MgSCu, 
reduced in vacuo and purified by column chromatography (first with 98:2 
20 methylene chloride:methanol as eluant, then 30:70:1 ethyl 
acetate:pentane:0.88 ammonia). 5-[5-amino-2-(cyclobutyloxy)-3-pyridinyl]- 
1 -methyl-3-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-c(|pyrimidin-7-one was 
obtained (70 mg, 0.19 mmol) together with A/-[6-(cyclobutyloxy)-5-(1- 
methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-c0pyrimidin-5-yl)-3- 
25 pyridinyl]acetamide (34 mg, 0.09 mmol). 

5-[5-amino-2-(cyclobutyloxy)-3-pyridinyl]-1-methyl-3-propyl-1,6-dihydro-7H- 
py razolo[4 ,3- cqpyrimidin-7-one: 
m.p. 185-185.5°C. 

30 1H NMR (300 MHz, CDCI 3 ): 8 = 1.05 (t, 3H), 1.65-2.0 (m, 4H), 2.2-2.35 
(m, 2H), 2.5-2.6 (m, 2H), 2.9 (t, 2H), 3.6 (s, 2H), 4.25 (s, 3H), 5.3-5.4 (m, 
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1.95 mmol) were added followed by A/.O-dimethylhydroxylamine 
hydrochloride (173 mg, 1.8 mmol), and the resultant mixture stirred at 
room temperature for 14 h. Saturated aq. sodium hydrogen carbonate 
(80 ml_) and dichloromethane (50 mL) were added, the organic phase 
removed and the aqueous phase extracted with dichloromethane 
(2 x 50 mL). The combined organic phases were dried over MgS0 4 , 
concentrated and purified by column chromatography (dichloromethane to 
10% methanol in dichloromethane as eluant) to afford the title compound 
as a yellow oil (590 mg, 1.3 mmol). 

*H NMR (400 MHz, CDCI 3 ): 6 = 1.4 (t, 3H), 1.55 (t, 2H), 2.3 (s, 6H), 2.85- 
2.95 (m, 2H), 3.0 (q, 2H), 3.4 (s, 3H), 3.6 (s, 3H), 4.35-4.45 (m, 2H), 4.7 (q, 
2H), 8.7 (s, 1H), 9.2 (s, 1H). 
LRMS (TSP) 444 (MH + ). 

• ' •■ i 

Example 88 

5-f2-(Cvcl obutvloxvV5-nitro-3-Dvridinvn-1-methvl-3-proDvl-1.6-dihvdro-7/^ 
Pvrazolof4.3-c/lPvrimidin-7-one 

The title compound of preparation 45 (1.0 g, 2.66 mmol), and potassium 
hexamethyldisilazide (1.72 g, 10.63 mmol) suspended in cyclobutanol (5 
ml) and ethyl acetate (0.5 ml) was heated to reflux for 14 h. After cooling, 
the solvent was removed in vacuo and the residue taken up in water (20 
ml) and extracted with methylene chloride (3 x 50 ml). Combined organic 
extracts were washed with brine (50 ml), dried over MgS0 4 and 
concentrated to a yellow solid (-800 mg). Purification by column 
chromatography (elution with 3:7 ethyl acetate:pentane) gave the title 
compound (295 mg, 0.76 mmol). 
m.p. 212-4°C. 

1H NMR (300 MHz, CDCI 3 ): 5 = 1.05 (t, 3H), 1.75-2.1 (m, 4H), 2.3-2.4 (m, 
2H), 2.5-2.7 (m, 2H), 2.95 (t, 2H), 4.3 (s, 3H), 5.5-5.6 (m, 1H), 9.1 (s, 1H), 
9.5 (s, 1H), 10.8 (brs, 1H). 
LRMS (TSP) 385 (MH + ). 
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to 75°C under 482.6 kPa (70 psi) of CO for 14*11 After filtration through 
Arbpcel®, the reaction mixture was partitioned between dichloromethane 
(150. mL) and water (150 ml_), and the organic phase separated, dried 
over McjS0 4 ; and concentrated. to an orange oil. Purification by column 
5 chromatography (eluting with a gradient of dichloromethane:methanol as 
eluant (100:0 to 90:10) gave methyl 5-{2-[2-(dimethylamino)-ethyl]-3-ethyl- 
7-oxo-6,7-dihydro-2H-pyrazolo[4,3-Gdpyrimidin-5-yl}-6-ethoxynicotinate as 
a slightly impure pale orange solid (1.18 g). 

1 H NMR (400 MHz, CDCI 3 ): 1.4 (t, 3H), 1.45 (t, 3H), 2.3 (s, 6H), 2.9 (t, 2H), , 
10 3.05 (q, 2H), 3.95 (s, 3H), 4.4 (t, 2H), 4.7 (q, 2H), 8.9 (s, 1 H), 0.25 (s, 1 H) 
LRMS(TSP)415(MH + ) ' 

The crude methyl ester (1.18 g) was taken up in dioxan (20 mL), treated 

. with aq.. sodium hydroxide (2 M, 3.4 mL) and the resultant solution stirred 

15 at room temperature for 14 h after which' the dioxan was removed in 

vaqiio; and the remaining aqueous solution washed with toluene 

(150 mL), acidified with cone, hydrochloric acid to pH 2, and concentrated 

to a solid. Trituration with hot ethanol (70 mL) afforded the title compound 

as a white solid (71 0 mg, 1 .8 mmol). 
20 1 H NMR (400 MHz, d 6 -DMSO): 8 = 1 .3 (t, 3H), 1 .35 (t, 3H), 2.8 (s, 6H), 3.1 
. (q, 2H),. 3.6-3.7 (m, 2H), 4.4 (q, 2H), 4.75 (t, 2H), 8.4 (s, 1H), 8.8 (s, 1H), 

10.5 (br s, 1H), 11.9(8, 1H). 

LRMS (TSP) 401 (MH + ). 

25 Example 87 

5-f2-f2-fDimethvlamino)ethvl1-3-ethvl-7-oxo-6.7-dihvdro-2H-Pvrazolo-r4.3- 
Qnpvrimidin»5-vl)-6-ethoxv-/V-methoxv~AAmethvlnicotinamide 
The title compound of Example 86 (710 mg, 1.8 mmol) was dissolved in 
dichloromethane (150 mL), 1 -hydroxybenzotriazole hydrate (263 mg, 
30 1.95 mmol), A/,/V-diisopropylethylamine (1.26 mL, 7 mmol) and 
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (374 mg, 
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which was removed by filtration, and dried in vacuo to give the title 
compound as an off-white solid (180 mg, 0.43 mmol) 
1 H NMR (300 MHz, CDCI 3 ): 8 = 1 .05 (t, 3H), 1.1" (t, 3H), 1 .6 (d, 3H), 1 .8-2.0 
(m, 4H), 2.9 (t, 2H), 4.2 (t, 1H), 4.25 (s, 3H), 4.45 (t, 2H), 7.7 (d, 1H), 8.15 
(d, 1H), 11.3(brs, 1H). 

LRMS (ES - negative ion) 413 (M-H), 827 (M 2 -H). 

Analysis: found C, 57.12; H, 6.23; N, 19.92. Calcd for 
C2oH 26 N 6 04;0.3H 2 0: C, 57.21; H, 6.39; N, 20.02% 

Example 85 

2-f2-(Dimethvlamino)ethvn-5-(2-ethoxv-5-iodo.-3-Dvridinvn-3-ethvl-2.6- 
dihvdro-7H-pvrazolof4.3-c/|pvrimidin-7-one 

The title compound of Preparation 39 (2.1 g, 4.1 mmol) was dissolved in 
terf-butanol (40 mL), the solution degassed, treated with potassium ' 

i 1 

hexamethyldisilazide (2.66 g, 16.4 mmol) and heated to 60°C for 24 h. 
The resultant mixture was concentrated, and the residue taken up in water 
(200 mL) and extracted with dichloromethane (3 x 100 mL) and the 
combined organics dried over MgS0 4 , concentrated and crystallised from 
ethyl acetate to afford the title compound as a white solid (1.15 g, 
2.4 mmol). 

1 H NMR (400 MHz, CDCI 3 ): 5 = 1.4 (t, 3H), 1.5 (t, 3H), 2.3 (t, 6H), 2.9 (t, 
2H), 3.0 (q, 2H), 4.4 (t, 2H), 4.6 (q, 2H), 8.4 (s, 1H), 9.0 (s, 1H) 
LRMS (TSP) 483 (MH + ) 

Example 86 

5-f2-r2-(Di methvlamino)ethvn-3-ethvl-7-oxo-6.7-dihvdro-2H-Pvrazolo-r4.3- 
o1pyrimidin-5-vl)-6-ethoxvnicotinic acid 

The title compound of Example 85 (1.27 g, 2.6 mmol) in methanol 
(100 mL) was treated with DMSO (5 mL), triethylamine (2.6 mL, 18.4 
mmol), 1,3-bis(diphenylphosphino)propane (434 mg, 1 mmol) and 
palladium(ll) acetate (414 mg, 1.8 mmol), and the resultant mixture heated 
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LRMS (ES - negative ion) 413 (M-H) 

Analysis: found C, 57.86; H, 6.32; N, 20.21. Calcd for CsoHaeNeCv C, 
57.96; H, 6.32; N, 20.28% 

5 Example 83 

Methyl 2-(f5-M -methvl-7-oxo-3-propyl-6.7-dihvdro-1 /-/-pvrazolof4,3-o1- 

pvrimidin-5-vn-6-propoxv-3-pvridinyl1amino)propanoate 

The title compound of Example 74 (300 mg, 0.9 mmol) and methyl 2- 

bfomopropionate (98 0.9 mmol) were dissolved in N,N- 

10 diisopropylethylamine (3 mL) and the resultant mixture stirred at room 
temperature for 14 h, after which additional methyl 2-bromopropionate 
(24 ul, 0.2 mmol) was added and the mixture heated to reflux for 6 h. 
The cooled reaction was concentrated in vacuo and the residue purified by 
column chromatography (pre-absorbed,, ethyl acetate : pentane (3:10) as t 

15 eluant) to afford the title compound as a white solid (258 mg, 0.6 mmol). 
m.p. 185-7°C 

1 H NMR (300 MHz, CDCI 3 ): 5 = 1.05 (t, 3H), 1.15 (t, 3H), 1.55 (d, 3H), 
1.85-2.0 (m, 4H), 2.9 (t, 2H), 3.75 (s, 3H), 4.1 (t, 1H), 4.3 (s, 3H), 4.45 (t, 
2H), 7.7 (d, 1H), 8.15 (d, 1H), 11.4 (br s, 1H). 
20 LRMS (ES - negative ion) 427 (M-H). 

Analysis: found C, 58.77; H, 6.62; N, 19.13. Calcd for 
C 21 H28N 6 O4;0.1 EtOAc: C, 58.78; H, 6.64; N, 19.22% 

Example 84 

25 A/-l5-f1-Methvl-7-oxo-3-propvl-6.7-dihvdro-1H-Pvrazolor4.3-olPvrimidin-5- 
yh-6-proDoxv-3-Dvridinvnalanine 

The title compound of Example 83 in methanol (5 mL) was treated with a 
solution of sodium hydroxide (64 mg, 1 .6 mmol) in water (2 mL) and the 
reaction mixture stirred at room temperature lor 14 h. After concentration 
30 of the reaction mixture in vacuo, water (5 mL) was added and the solution 
acidified with cone, hydrochloric acid (5 drops) to afford a white precipitate, 
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Example 81 „ 

1 -Methvl-5-f 5-(4 -[(4-methvlDhenvl)sulfonvn- 1 •Dipera2invl)-2-DroDoxv-3~ 
PVfidinvn-3-DroDvl-1.6-dihvdro-7H-pVrazolof4.3-Qflpyrimiclin-7-one 
/V,A/-Bis-'(2-chloroethyl)-4-methylbenzenesulfonamide (86 mg, 0.3 mmol) 

1 i 

5 .was added to a stirred suspension of the title compound of Example 74 
(100 mg, 0.3 mmol) in A/,/V-diisopropylethylamine (0.5 mL), and the 
mixture heated to reflux. Two further portions of A/,/V-bis-(2-chloroethyl)-4- 
methylbenzene-sulfonamide (each 86 mg, 0.3 mmol) were added after 3 
and 6 h. After a total of 21 h, the reaction mixture was allowed to cool to ' 
io room temperature, diluted with ethyl acetate (2.5 mL) and purified by 
column chromatography (preabsorbed, eluting with a gradient of ethyl 
acetate:pentane (20:80 to 30:70) to afford the title compound as a yellow 
solid (119 mg, 0.21 mol). 

" 1 H NMR (300 MHz, CDCI 3 ): 8 = 1:05 (t, 3H), 1.1" (t, 3H), 1.85-2.0 (m, 4H), 
15 2.45 (s, 3H), 2.9 (t, 2H), 3.25 (or s, 8H), 4.3 (s, 3H), 4.5 (t, 2H), 7.35 (d, 
2H), 7.7 (d, 2H), 7.9 (d, 1H), 8.4 (d, 1H), 11.3 (brs, 1H). 
LRMS (ES - negative ion) 564 (M-H). 

Example 82 

20 Methyl ff5-M -methvl-7-oxo-3-propvl-6.7-dihvdro-1 H-pvrazolof4.3-dl- 
Pvrimidiri-5-vl)-6-propoxv-3-pvridinvnamino)acetate 
The title compound of Example 74 (200 mg, 0.6 mmol) and 
methylbromoacetate (55 u,L, 0.58 mmol) were dissolved in N,N- 
diisopropylamine (2 mL) and the mixture heated to reflux for 20 h. After 

25 cooling, the reaction mixture was pre-absorbed onto silica, and purified by 
column chromatography (ethyl acetate:pentane (50:50) as eluant) to give 
the title compound as an off-white solid (139 mg, 0.34 mmol). 
m.p. 175°C 

1 H NMR (400 MHz, CDCI 3 ): 5 = 1.0 (t, 3H), 1.15 (t, 3H), 1.8-1.95 (m, 4H), 
30 2.9 (t, 2H), 3.75 (s, 3H), 3.95 (d, 2H), 4.25 (s, 3H), 4.45 (t, 2H), 7.65 (d, 
1H), 8.15 (d, 1H), 11.25 (brs, 1H) 
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1 H NMR (300 MHz, d 6 -DMSO): 5 = 0.9-1.0 (m, 6H), 1.65-1.8 (m, 4H), 2.7- 
2.85 (m, 2H), 3.35 (s, 2H), 4.15 (s, 3H), 4.25-4.35 (m, 2H), 8.3 (s, 1H), 8.5 
(s, 1H), 10.35 (brs, 1H) 
LRMS (ES - negative ion) 427 (M-H) 
5 Analysis: found C, 54.32; H, 5.47; N, 18'.86. Calcd for 
C 2 oH24N60 5 ;0.75H 2 0: C, 54.35; H, 5.82; N, 19.02% 

Example 80 

a[5-n-Methvl-7-oxo-3-propvlr6.7-dihvdro-1H-pyrazolo[4.3-o1pvrimidin-5- 

10 vl)-6-propoxv-3-pvridinvl1amino)sulfonvl)acetic acid 

Chlorosulfonyl chloride (878 mg, 4.6 mmol) in acetonitrile (10 mL) was 
treated with water (0.08 mL, 4.6 mmol) stirred for 10 min at room 
temperature, concentrated in vacuo, and the residue dissolved in 

.dichloromethane (10 mL). 1.17 mL of this .solution was then added 

15 dropwise to a stirred solution of the title compound of Example 74 
(200 mg, 0.6 mmol) and triethylamine (0.16 mL, 1.2 mmol) . in 
dichloromethane (10 mL). After 14 h, the reaction mixture was extracted 
with aqueous sodium hydroxide (2 M, 2 x 10 mL) and the combined 
aqueous extracts acidified to pH 3 with cone, hydrochloric acid, and back- 

20 extracted with dichloromethane (3 x 10 mL). The combined organic 
extracts, were dried over MgS0 4 , and concentrated in vacuo, and the 
residues purified by column chromatography (eluting with a gradient of 
dichloromethane:methanol in (95:5 to 80:20) to give the title compound as 
a cream solid (132 mg, 0.4 mmol). 

25 m.p. 267-270°C 

'H NMR (300 MHz, d 6 -DMSO): 5 = 0.9-1 .0 (m, 6H), 1 .65-1 .8 (m, 4H), 2.85 
(t, 2H), 3.5 (s, 2H), 4.15 (s, 3H), 4.3 (t, 2H), 8.3 (s, 1H), 8.5 (s, 1H), 10.5 
(brs, 1H), 12.0 (brs, 1H) 
LRMS (ES - negative ion) 463 (M-H) 

30 
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LRMS (ES - negative ion) 419 (M-H). 
Example 78 

Methyl 3-(f5-(1-melhvl-7-oxo-3-propvl-6.7-dihvdro-1/-/-pvrazolof4.3-Qr)- 
5 Pvrimidin-5-vl)-6-propoxv-3-pvridinvl1amino)-3-oxopropanoate 

Methyl malonyl chloride (31 jiL, 0.3 mmol) was added dropwise to a stirred 
solution of the title compound of Example 74 (100 mg, 0.3 mmol) and 
triethylamine (0.08 ml_, 0.6 mmol) in dichloromethane (5 ml_). The 
reaction mixture stirred at room temperature for 24 h, diluted with 
10 dichloromethane (5 mL), washed with water (2 x 2.5 mL), dried over 
MgS0 4 , and concentrated to an orange/brown solid. Purification by 
column chromatography (ethyl acetate as eluant) gave the title compound 
as a white solid (96 mg, 0.22 mmol). 

1 H NMR (300 MHz, CDCI 3 ): 6 = 1.05 (t,'3H), 1.15 (t.^H), 1.85-2.1 (m, 4H),' 
15 2.95 (t, 2H), 3.75 (s, 2H), 3.95 (s, 3H), 4.3 (s, 3H), 4.55 (t, 2H), 8.65 (s, 
1 H), 8.85 (s, 1 H), 9.3 (br s, 1 H), 1 1 .15 {br s, 1 H). 
LRMS (ES - positive ion) 443 (MH 4 ). 

Analysis: found C, 56.88; H, 5.87; N, 18.74. Calcd for C 2 iH26N 6 0 5 : C, 
57.00; H, 5.92; N, 18.70% 

20 

Example 79 

/V-f5-f1-Methvl-7-oxo-3-propvl-6.7-dihvdro-1H-pvrazolof4.3-c/|pvrimidin-5- 
vl)-6-propoxv-3-Pvridinvn-3-oxo-B-alanine 

Sodium hydroxide (2 N, aq., 1 mL) was added to a solution of the title 
25 compound of Example 78 (79 mg, 0.18 mmol) in methanol (10 mL) and 
the resultant mixture stirred at room temperature for 19 h, concentrated in 
vacuo and the residue dissolved in water (20 mL). After washing with 
dichloromethane (20 mL), the aqueous phase was acidified to pH 2-3 with 
2 M HCI and the resultant white precipitate removed by filtration and dried 
30 to afford the title compound (58 mg, 0.14 mmol). 
m.p. 261-262°C 
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/V-f5W1-Methvl-7'6xo-3-propvl-67-dihvdro-1H-Dvraizolof4.3-c/lDvrimidin-5- 
vn-6-Dropoxv-3-Dvridinvl1-A/-(methvlsulfonvl)methanesulfonamide 
Methane sulfonyl chloride (0.02 mL, 0.3 mmol) was added to a solution of 
the title compound of Example 74 (100 mg, 0.3 mmol) and triethylamine 

5 (0.08 mL, 0.6 mmol) in dichloromethane (5 mL) and the reaction mixture 
stirred at room temperature for 6 h. After dilution with dichloromethane (5 
mL), the reaction mixture was washed with water 
(5 mL), brine (5 mL), dried over MgS0 4 , and concentrated to a residue. 
Purification , by column chromatography (eluting with a gradient of ethyl 

10 acetate:pentane (30:70 to 50:50) to give the title compound as a white 
solid (97 mg, 0. 2 mmol). 

1 H NMR (300 MHz, CDCI3): 5 = 1.0 (t, 3H), 1.1 (t, 3H), 1.8-1.95 (m, 2H), 
2.0-2.2 (m, 2H), 2.9 (t, 2H), 3.5 (s, 6H), 4.25 (s, 3H), 4.6 (t, 2H), 8.25 (d, 
1H), 8.75 (d,1H), 10.9 (br s,1H). 
15 LRMS (TSP) 499 (MH*). 

Analysis: found C, 45.58; H, 5.16; N, 16.67. Calcd for C^HseNeC^: G, 
45.77; H, 5.26; N, 16.86% 

Example 77 . 

20 A/-r5-f1-Methvl-7-oxo-3-propvl-6.7-dihvdro-1H-pyrazolor4.3-c/|pvrimidin-5- 
vh-6-propoxv-3-pvridinvl1methanesulfonamide 

The title compound of Example 76 (56 mg, 0.1 mmol) was dissolved in 
propanol (1.4 mL) and aq. KOH solution (1 M, 0.14 mL) and the mixture 
heated to 45°C for 2.5 h. The reaction mixture was concentrated in vacuo 

25 and the residue diluted with water (2 mL) and acidified to pH 2-3 with 
cone, hydrochloric acid to afford a precipitate which was removed by 
filtration, washed with water and diethyl ether before drying to give the title 
compound as an off-white solid (26 mg, 0.06 mmol). 
1 H NMR (400 MHz, CDCI 3 ): 5 = 0.95 (t, 3H), 1.1 (t, 3H), 1.8-1.95 (m, 2H), 

30 1.9-2.0 (m, 2H), 2.9 (t, 2H), 3.05 (s, 3H), 4.25 (s, 3H), 4.5 (t, 2H), 6.25 (br 
s, 1 H), 8.25 (d, 1 H), 8.65 (d, 1 H), 1 1 (br s, 1 H). 
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1:1 ethyl acetate:pentane) was benzyl 5-(1-|nelhyl-7-oxo-3-propyl-6,7- 
dihydro-1H-pyrazolo[4,3-cflpyrimidin-5-yl)-6-propoxy-3-pyridinylcarbamate 
(777 mg, 1.6 mmol) and the more polar component (R ( =0.5 in 1:1 ethyl 
acetate-pentane) was the title ' compound (0.49 g, 
5 i 1.4 mmol). 

1 H NMR (300 MHz, d 6 -DMSO): 8 = 1.05 (t, 3H), .1.1 (t, 3H), 1.85-2.0 (m, 
4H), 2.9 (t, 2H), 3.6 (S, 2H), 4.25 (s, 3H), 4.45 (t, 2H), 7.75 (d, 1H), 8.2 (d, 
1H), 11.3 (brs, 1H). 
LRMS (TSP) 343 (MH + ). 
10 , 
Example 75 

(f5-(1-Methvl-7-oxo-3-Dropvl-6.7-dihvdro-1H-pvrazolof4.3-c/lPvrimidin-5-vn- 

6-propoxv-3-pyridinvnamino)acetic acid ' 

A solution of sodium bromoacetate (48 mg, o!33 mmol) in water (1 mL) 

15 was added to the title compound of Example 74 (100 mg, 0.3 mmol) and 
the mixture heated to reflux for 5 days. A further aliquot of sodium 
bromoacetate (48 mg, 0.33 mmol) was added and heating continued for a 
further day. After cooling, the reaction mixture was extracted with ethyl 
acetate (3 x 2.5 mL) and the combined extracts dried over MgS0 4 , and 

20 purified by column chromatography (dichloromethane: methanol: acetic 
acid (390:10:1) as eluant) to afford, after trituration from diisopropylether, 
a yellow solid (1 6 mg, 0.04 mmol). 

1 H NMR (300 MHz, CDCI 3 ): 8 = 1.0 (t, 3H), 1.1 (t, 3H), 1.8-2.0 (m, 4H), 2.9 
(t, 2H), 4.05 (S, 2H), 4.25 (s, 3H), 4.45 (t, 2H), 7.65 (d, 1H), 8.2 (d, 1H), 
25 11.25 (brs, 1H). 

LRMS (ES - negative ion) 399 (M-H). 

Analysis: found C, 56.61; H, 5.98; N, 20.43. Calcd for Ci 9 H 2 4N 6 04 + 
0.2H 2 O: C, 56.48; H, 6.09; N, 20.80% 

30 Example 76 
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0.8 mmol) in aqueous sodium hydroxide (0.26 M, 1 mL) and the resultant 
solution heated to 30°C for 16 h. Ethanol was removed in vacuo and 
water (10 mL) added and the resulting solution acidified to pH 2 (cone, 
hydrochloric acid) prior to extraction with ethyl acetate (3 x 20 mL). The 

5 combined organic extracts were washed with brine (20 mL), dried over 
MgS0 4 , concentrated and the residue purified by column chromatography 
(eluting with a gradient of ethyl acetate:pentane (20:80 to 100:0) and then 
ethyl acetate: methanol (90:10)) [OK?] and the desired product 
crystallised from methanol to give the title compound as a white solid 

10 (35 mg, 0.1 mmol). 
m.p. 239-241 °C 

1 H NMR (300 MHz, CDCI3): 6 = 1.05 (t, 3H), 1.15 (t, 3H), 1.85-2.1 (m, 4H), 
2.95 (t, 2H), 4.25 (s, 3H), 4.6 (t, 2H), 6.35 (s, 1H), 8.65 (s, 1H), 9.05 (s, 
1H), 11.05 (s, 1H). 
15 LRMS (TSP) 411 (MH + ). 

Analysis: found C, 58.41; H, 5.41; N, 20.31. Calcd for C22H22N6CV. C, 
58.53; H, 5.40; N, 20.48% 

Example 74 ■ 

20 5-f5-Amino-2-proDoxv-3-pyridinvn-1-methvl-3-proDvl-1.6-dihvdro-7H- 
pvrazolof4,3-c/lpvrimidin-7-one and 
Example 74a 

Benzyl 5-M -methvl-7-oxo-3-propyl-6.7-dihvdro-1 H-pyrazolof4.3- 

dipyrimidin-5-vO-6-propoxv-3-Pvridinvlcarbamate 

25 The title compound of Preparation 36 (3.0 g, 6.1 mmol) and potassium 
hexamethyldisilazide (1.97 g, 12.2 mmol) in fert-butanol (200 mL) were 
heated to 80°C for 2 h, allowed to cool, and concentrated in vacuo. The 
residue was dissolved in ethyl acetate (150 mL) and washed with water 
(75 mL) and brine (50 mL), dried over MgSO*. and purified by column 

30 chromatography (eluting with a gradient of ethyl acetate:pentane (20:80 to 
50:50)). Two components were isolated. The more lipophilic (R f =0.75 in 
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Pvrimidin-5-v0-6-propoxv-3-Pvridinvl1-2-propvnoate 
A solution of ethyl propiolate (0.2 ml_, 1 .9 mmol) in tetrahydrofuran (5 mL) 
was cooled to -65°C and sec-butyllithium (1.3 M in cyclohexane, 1.5 mL, 
1.9 mmol) added maintaining temperature <-65°C. After 1 h, a solution of 
5 ,zinc chloride in tetrahydrofuran (0.5 M, 12 mL, 5.7 mmol) was added and 
the mixture allowed to warm to room temperature, stirred for a further 0.5 
h, cooled in ice and the product of Example 69 (430 mg, 0.95 mmol) 
added in tetrahydrofuran (5mL) together , with 
dichlorobis(triphenylphosphine)palladium(ll) (35 mg) in tetrahydrofuran (2 

io mL). The reaction, mixture was heated to 50°C for 
2 h, additional dichlorobis (triphenylphosphine)palladium(ll) (35 mg) added 
and the mixture heated for a further 3 h. After cooling, water (5 mL) and 
diethyl ether (5 mL) were added, the mixture filtered through Celite®, and 
the aqueous phase extracted with diethyl ether 1 (3 x 15 mL). Combined 

15 organics were washed with brine (15 mL), dried over MgS0 4 , concentrated 
to x a residue and purified by column chromatography (ethyl 
acetate :pentane (1:4) as eluant). The title compound was formed as a 
pale yellow solid (128 mg, 0.3 mmol) after crystallisation from 
diisopropylether. 

20 1 H NMR (300 MHz, CDCI 3 ): 5 = 1.05 (t, 3H), 1.15 (t, 3H), 1.4 (t, 3H), 1.8- 
2.1 (m, 4H), 2.9 (t, 2H), 4.25 (s, 3H), 4.35 (t, 2H), 4.6 (t, 2H), 8.5 (s, 1H), 
8.95 (s, 1H), 10.9 (s, 1H). 
LRMS (TSP) 424 (MH + ). 

Analysis: found C, 61.84; H, 5.89; N, 16.33. Calcd for 
25 C22H 2 5N 5 O4.0.25H 2 O: C, 61 .74; H, 6.01 ; N, 16.36% 

Example 73 

5»f5-(3-Hvdroxv-5-isoxazolvl)-2-propoxv-3-pvridinvn-1-methvl-3-propyl-1.6- 
dihvdro-7/-/-pvrazolof4.3-dlpyrimidin-7-one 
30 A suspension of the title compound of Example 72 (1 10 mg, 0.3 mmol) in 
ethanol (10 mL) was added to hydroxylamine hydrochloride (54 mg, 



WO 01/27112 



-- 145 



PCT/IB<)0/014?0 



(dichloromethane : methanol (99:1) as eluant) to "give the title compound 
as a white solid (0.83 g, 86%). 

1 H NMR (300 MHz, CDCI 3 ): 5 = 1.05 (t, 3H), 1.15,(t, 3H), 1.8-2.05 (m, 4H), 
2.95 (t, 2H), 4.25 (s, 3H), 4.55 (t, 2H)! 8.45 (s, 1H), 9.05 (s ; 1H), 10.9 (s, 
5 1H). 

' LRMS (ES - negative ion) 452 (M-H), (ES - positive ion) 454 (MhT). 
Analysis: found C, 44.92; H, 4.36; N, 15.33. Calcd for C17H20IN5O2: C, 
45.05; H, 4.45; N, 15.45% 

10 Example 70 

5- n.-Methvl-7-oxo-3-proovl'-6.7-dihvdro-1H-pyrazolor4.3-o1Pvrimidin-5-vn- 

6- propoxvnicotinonitrile 

The title compound was prepared from the title compound of Example 69 

..using the method of Example 35. . „ ' 

15 m.p. 174-6°C. 1 ' 

1 H\NMR (300 MHz, CDCI 3 ): 8 = 1.05 (t, 3H), 1.2 (t, 3H), 1.8-2.1 (m, 4H), 

2.95 (t, 2H), 4.25 (s, 3H), 4.65 (t, 2H), 8.55 (s, 1H), 9.1 (s, 1H), 10.8 (s, 

1H). - 

LRMS (TSP) 353 (MH + ). 

20 

Example 71 

1 -Methvl-5-r2-propoxv-5-n H-tetrazol-5-v0-3-Pvridinvn-3-oropvl-1 .6- 
dihvdro-7H-pvrazolor4.3-olpyrimidin-7-one 

The title compound was prepared from the product of Example 70 using 
25 the method of Example 43. 

1 H NMR (300 MHz, d 6 -DMSO): 8 = 0.9-1.05 (m, 6H), 1.65-1.85 (m, 4H), 
2.8 (t, 2H), 4.15 (s, 3H), 4.4 (t, 2H), 8.55 (s, 1H), 8.95 (s, 1H), 12.2 (s, 1H). 
LRMS (TSP) 396 (MH + ). 



30 Example 72 

Ethvl 3-f5-f 1 -methvl-7-oxo-3-propvl-6.7-dihvdro-1 H-pvrazolof4.3-cfl- 
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Example 68 

fS-fS'Acetvl^-propoxv^PvridinvD-S'ethvl-y-oxo-S.y-dihvdro-IAf 
pyrazolor4,3-c/lpvrimidirv1 -vllacetic acid 

The product of Example 64 (100 mg, 0.19 mmol) was dissolved in 
5 acetonitrile (3 mL) at 30°C and tri-orthotolylphosphine (10 mg, 
0.03 mmol), palladium acetate (3.5 mg), triethylamine (44 ^L, 
0.32 mmol) and butyl vinyl ether (51 |aL, 0.39 mmol) were added. The 
resultant mixture was heated to reflux for 10 h, allowed to cool to room 
temperature, hydrochloric acid (6 M, 1.5 mL) was added and the mixture 

10 allowed to stir at room temperature for 6 h. Water (5 mL) was added and 
the reaction mixture extracted with ethyl acetate (3x5 mL). Combined 
organic extracts were washed with saturated brine (5 mL), dried over 
Na 2 S04, and concentrated to a yellow gum. Purification by column 
chromatography (dichloromethane : methanol : acetic acid (90:10:1) as ' 

15 eluant) gave a residue which was crystallised from ethyl acetate and 
further purified by column chromatography (dichloromethane : methanol : 
acetic acid (90:10:1) as eluant) and finally crystallised from ethyl acetate to 
afford a white solid (18 mg, 0.04 mmol). 

1 H NMR (300 MHz, d 6 -DMSO): 5 = 0.95 (t, 3H), 1.3 (t, 3H), 1.7-1.85 (m, 
20 2H), 2.6 (s, 3H), 2.85 (q, 2H), 4.4 (t, 2H), 5.25 (s, 2H), 8.05 (s, 1H), 8.95 
(s, 1H), 12.3 (brs, 1H). 

LRMS (ES - negative ion) 354 (M-C0 2 H), 398 (M-H). 
Example 69 

25 5-f2-ProDoxv-5-iodo-3-Dvridinvn-1-methvl-3-propvl-1.6-dihvdro-7H- 
Pvrazolof4.3-cflpyrimidin-7-one 

The title compound from Preparation 33 (1.0 g, 2.1 mmol) was dissolved in 
propanol (25 mL), potassium fert-butoxide (200 mg, 1.8 mmol) added, and 
the resultant mixture heated to reflux for 3.5 h. After removal of the 
30 propanol in vacuo, the residue was purified by column chromatography 
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Example 67 

f3-Ethvl-5-(5-iodo-2-propoxv-3-Pvridinvl)-7-oxo-6.7-dihvdro-2H- 
pyrazolof4,3-t/|pvrimidin-2-vllacetic acid 
5 The title compound was prepared in 65% yield from /ert-butyl [3-ethyl-5-(5- 
iodo-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihydro-2H-pyrazolo[4,3-c(l- 
pyrimidin-2-yl]acetate (the compound of Example 65) using the method of 
Example 66 to yield a while solid. 

1 H NMR (400 MHz, F 3 CC0 2 D): 8 = 0.95 (t, 3H), 1.3 (t, 3H), 1.8-1.95 (m, 
10 2H), 3.05 (q, 2H), 4.5 (t, 2H), 5.4 (s, 2H), 8.5 (s, 1 H), 8.85 (s, 1 H). 

LRMS (ES - positive ion) 484 (MH + ), 506 (MNa + ). (ES - negative ion) 438 
(M-C0 2 H), 482 (M-H). 
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*H NMR (300 MHz, CDCI 3 ): 8= 1.1 (t, 3H), 1.4 (t,3H), 1.5(8, 9H), 1.9-2.05 
(m, 2H), 3.05 (q, 2H), 4.5 (t, 2H), 5.25 (s, 2H), 8.45 (s, 1H), 9.05 (s, 1H), 
11.0 (brs, 1H). 

LRMS (JSP) 541 (MH + ). ' 

•Analysis: found C, 46.76; H, 4.83; N, 12.85. Calcd for C21H26IN5O4: C, 
46.75; H.4.86; N, 12.98% 

The second isomer (the compound of Example 65) - terf-butyl [3-ethyl-5- 
(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihydro-2H-pyrazolo[4,3-cO- 
pyrimidin-2-yl]acetate was also crystallised from diisopropyl ether 
(147 mg, 0.27 mmol). 

1 H NMR (300 MHz, CDCI 3 ): 8 = 1.05 (t, 3H), 1.4-1.6 (m. 12H), 1.95-2.05 
(m, 2H), 3.0 (q, 2H), 4.6 (t, 2H), 5.0 (s, 2H), 8.4 (s, 1H), 8.95 (s, 1H), 10.75 
(brs, 1H). 

LRMS (TSP) 541 (MH + ), 558 (MNH/). 

Analysis: found C, 46.71; H, 4:83; N, 12.86. Calcd for C 2 iH2 6 N 5 Cvl : C, 

46.75; H, 4.86; N, 12.98% 

The isomers were distinguished by nOe studies. 

Example 66 

r3-Ethvl-5-(5-iodo-2-proDOXv-3-ovridinvn-7-oxo-6.7-dihvdro-1/^ 
pyrazolof4.3-c/|pvrimidin-1 -vllacetic acid 

The title compound of Example 64 (50 mg, 0.1 mmol) was dissolved in 
trifluoroacetic acid (0.5 mL) and the solution stood at room temperature 
overnight. The trifluoroacetic acid was removed by evaporation and the 
resultant gum taken up in ethyl acetate (2 mL). A white solid crystallised 
out and was washed with further ethyl acetate to give the title compound 
(63% yield). 

*H NMR (400 MHz, F 3 CC0 2 D): 8 = 0.95 (t, 3H), 1.3 (t, 3H), 1.8-1.95 (m, 
2H), 3.0 (q, 2H), 4.55 (t, 2H), 5.6 (s, 2H), 8.55 (s, 1H), 8.9 (s, 1H). 
LRMS (ES - positive ion) 484 (MH + ), 506 (MNa + ). (ES - negative ion) 438 
(M-CO2H), 482 (M-H). 
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acetate and water whereupon a white solid' precipitated which was 
separated by filtration. The organic phase was separated, dried over 
Na 2 S0 4 , concentrated and combined with the above solid, , and this then 
washed J with ethyl acetate and recrystallised from hot methanol- 
5 dichloromethane to afford the title compound as a white solid (553 mg, 1.3 
mmol). 

1 H NMR (300 MHz, d 6 -DMSO): 5 = 0.9 (t, 3H), 1.3 (t, 3H), 1.6-1.8 (m, 2H), 
2.8-2.95 (2H, br m), 4.25 (t, 2H), 8.25 (s, 1H), 8.5 (s, 1H). 
LRMS (TSP) 426 (MH*), 443 (MNH 4 + ). 
io Analysis: found C, 42.40; H, 3.69; N, 16.39. Calcd for CisH^INsC^: C, 
42.37; H, 3.796; N, 16.47% 

Examples 64 and 65 

tert-Butvl f3-ethvl-5-(5-iodo-2-propoxv-3-Dvridinvn-7-oxo-6.7-dihv dro-1 H- 

15 pvrazolof4.3-cflpvrimidin-1-vl1acetale and tert-butvl f3 -ethvl-5-(5-iodo-2- 

Dropoxv-3-pvridinvn-7-oxo-6.7-dihvdro-2H-Pvrazolof4.3-olPvrimidin-2- 

yllacetate ' 

A solution of title compound of Example 63 (450 mg, 1.1 mmol) in N,N- 

dimethylformamide (10 mL) was treated with cesium carbonate (345 mg, 

20 1 .1 mmol) and tert-butyl bromoacetate (156 uL, 1.1 mmol). After stirring at 
room temperature for 2 h, additional tert-butyl bromoacetate (50 u.L, 
0.3 mmol) was added and the reaction stirred for a further 0.5 h. The 
reaction mixture was diluted with water (75 mL) and extracted with ethyl 
acetate (4 x 25 mL). The combined organic extracts were washed with 

25 brine (25 mL), dried over Na 2 S0 4 and concentrated, and the residue 
purified by flash column chromatography (dichloromethane : methanol : 
0.88 ammonia (95:5:0.5) as eluant). The first isomer to be eluted off the 
column was the compound of Example 64 - tert-butyl [3-ethyl-5-(5-iodo-2- 
propoxy-3-pyridinyl)-7-oxo-6,7-dihydro-1H-pyrazolo[4,3-rt|pyrimidin-1- 

30 yl]acetate, which was crystallised from diisopropyl ether (83 mg, 
0.15 mmol). 
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LRMS(TSP): 407.3 (MH + ). 

Example 62 • 

A/-r6-Ethoxv-5-(2-methvl-7-oxo-3-Dropy[-6.7-dihvdro-2H-pvrazolof4.3-cfl- 
Pvrimidin-5-vl)-3-pyridinvl1nicotinamide 

Nicotinic acid (68 mg, 0.55 mmol) in dichloromethane (2 mL) was treated 
with oxalyl chloride (0.24 mL, 2.75 mmol) under a nitrogen atmosphere 
and 1 drop of A/,A/-dimethylformamide was added. After 2 h solvent was 
removed in vacuo azeotroping twice with dichloromethane to give a white 
solid. To this solid was added 5-(5-amino-2-e'thoxy-3-pyridinyl)-2-methyl- 
3-propyl-2,6-dihydro-7H-pyrazolo[4,3-a(lpyrimidin-7-one (Example 60) (150 
mg, 0.46 mmol), dichloromethane (5 mL) and triethylamine 
(0.16 mL, 1.15 mmol) and the reaction mixture was stirred for 2 h. The 
mixture was poured into saturated sodium bicarbonate solution and 
extracted with ethyl acetate (twice). The combined organics were dried 
(MgS0 4 ) and concentrated to give a beige semi-solid. Flash column 
chromatography (gradient elution from 5% methanohdichloromethane to 
10% methanohdichloromethane) gave 35 mg of the product as a beige 
solid. 

1 H NMR (300 MHz, CDCI 3 ): 8 = 0.95 (t, 3H), 1.45 (t, 3H), 1.80 (m, 2H), 
2.90 (t, 2H), 4.00 (s, 3H), 4.60 (q, 2H), 7.40 (m, 1H), 8.25 (d, 1H), 8.65 (m, 
2H), 9.00 (s, 1H), 9.20 (s, 1H), 10.00 (s, 1H), 10.90 (s, 1H). 
TLC (10% methanohdichloromethane) - R, = 0.42 



Example 63 

5-(2-Propo xv-5-iodo-3-pvridinvh-3-ethvl-7-oxo-6.7-dihvdro-2H-pvrazolo- 
f4.3-c/|pvrimidin-5-vnnicotinate 

A solution of the title compound from Preparation 32 (1.0 g, 2.3 mmol) in 
n-propanol (10 mL) and ethyl acetate (0.5 mL) was treated with potassium 
fert-butoxide (253 mg, 2.3 mmol) and heated to reflux for 24 h. After 
evaporation to dryness, the reaction mixture was partitioned between ethyl 
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Example 60 

5-(5-Amino-2-ethoxv-3-pvrid^^ 
pyrazolo[4.3-c/lpvrimidin-7-one , * 

Potassium t-butoxide (15.5 g, 0.14 mol) was abided to a stirred solution of 

1 i 

5 the title' compound from Preparation 23 (12 g,' 35 mmol) in f-butanol 
(300 mL). The mixture was refluxed for 39 h and then cooled (reaction 
had not gone to completion). The solvent was removed in vacuo and the 
resulting thick mixture dissolved in water and neutralised to pH 5 with 2 N 
hydrochloric acid. The aqueous was extracted with dichloromethane , 

10 (3 times) and the organics were dried (MgS0 4 ) and concentrated. 
Purification by flash column chromatography (ethyl acetate as eluant) gave 
1.5 g of desired product and recovered starting material. 
1 H NMR (300 MHz, CDCI 3 ): 5 = 1.00 (t, 3H), 1.50 (t, 3H), 1.80 (m, 2H), 

3.00 (t, 2H), 3.60 (br s, 2H), 4.10. (s, 3H), 4.60 (q, 2H), 7.80 (s, 1H), 8.20 

15 (s, 1H), 11.15 (s, 1H). ' ' 

\ ■ ■ " 

Example 61 

A/-f6-Ethoxv-5^2-methvl-7'OXO'3-propvl-6.7'dihvdrO'2H-Pvrazolof4.3' 
cr1pvrimidin-5-vl)-3-pyridinvl1methanesulfonamide 

20 Methanesulfonyl chloride (0.056 mL, 7.24 mmol) was added to a stirred 
solution of 5-(5-amino-2-ethoxy-3-pyridinyl)-2-methyl-3-propyl-2 ( 6-dihydro- 
7H-pyrazolo[4,3-c^pyrimidin-7-one (Example 60) (158 mg, 
0.48 mmol) in pyridine (3 mL) at room temperature for 16 h. The mixture 
was partitioned between 3% sodium bicarbonate solution and ethyl 

25 acetate. The organic layer was washed with 0.5 N hydrochloric acid and 
water, dried (MgS0 4 ) and evaporated to give 0.1 g of a yellow solid. 
Trituration with dichloromethane (twice) gave the product as a yellow solid 
(50 mg). 

1 H NMR (300 MHz, d 6 -DMSO): 8 = 0.95 (t, 3H) f 1.30 (t, 3H), 1.70 (m, 2H), 
30 2.90 (t, 2H), 3.00 (s, 3H), 4.00 (s, 3H), 4.40 (q, 2H), 7.95 (s, 1H), 8.15 (s, 
1H),9.65 (brs, 1H), 11.60 (s, 1H). 
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Example 59 „ 

5-(5-Acet vl-2-e1hoxv-3-Dvridinvl)-3-f6-(dimethvlamino)-3-Dvridinvl|-2- 
methvl-2.6-dihvdro-7H-pvra20lof4,3-flf)pvrimidin-7-one 
Potassium carbonate (35 mg, 0.25 mmol), 6-(dimethylamino)pyridin-3-yl 
boronic acid dihydrochloride (42 mg, 0.25 mmpi) and 5-(5-acetyl-2-ethoxy- 
3-pyridinyl)-3-bromo-2-methyl-2,6-dihydro-7H-pyra2olo[4,3-d|-pyrimidin-7- 
one (Example 58) (50 mg, 0.13 mmol) were suspended in dioxan/water (2 
mL of a 4:1 mix) and the reaction mixlure was immersed in a pre-heated 
oil bath (120°C) for 5 min. The mixture was cooled and Pd(PPh 3 ) 4 (14 mg, 
0.012 mmol) was added. The mixture was reheated to reflux for 2 h. 
More Pd(PPh 3 ) 4 (15 mg, 0.012 mmol) and 6-(dimethyl-amino)pyridin-3-yl 
boronic acid dihydrochloride (32 mg, 0.25 mmol) were added and reflux 
was continued for 14 h. The cooled reaction mixture was concentrated 
and the residue partitioned between dichloromethane and water and - 
filtered through a plug of Celite®. The organic layer was washed with 
saturated sodium bicarbonate and brine, dried (MgS0 4 ), filtered and 
evaporated. The yellow residual solid was purified by flash column 
chromatography (gradient elution from dichloromethane/0.2% ammonia to 
99% dic'hloromethane/methanol/0.5% ammonia) to give 
30 mg of the title compound. Further purification by trituration with ether 
and recrystallisation from isopropyl alcohol to give 18 mg of pure product. 
1 H NMR (400 MHz, CDCI 3 ): 8 = 1.60 (t, 3H), 2.60 (s, 3H), 3.20 (s, 6H), 
4.20 (s, 3H), 4.80 (q, 2H), 6.70 (d, 1H), 7.80 (d, 1H), 8.40 (s, 1H), 8.80 (s, 
1H), 9.20 (s, 1H), 10.75 (s, 1H). 
LRMS (TSP) 434.5 (MH*). 
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5W5-Acetvl-2'-eth6xv-3-Pvridinvh-3-bromo-2-methvl-2.6-dihvdro-7H- 
Dvra2olof4.3-dlDvrimidin-7-one 

A mixture of 3-bromo-5-(2-ethoxy-5-ethynyl-3-pyridinyl)-2-methyl-2,6- 
dihydro-7H-pyra20lo[4,3-af)pyrimidin-7-one (Example 57) (750 mg, 

5 2 mmol), 1N H 2 S0 4 (2 mL) and HgSO* (50 mg, 0.17 mmol) in acetone (25 
mL) was stirred at reflux for 10 h then at room temperature for 14 h. 
Further H 2 S0 4 (5 mL of 1 N) was added and ref luxing was continued for a 
further 4 h. The mixture was cooled and the solvent evaporated and the 
residue partitioned between dichloromethane and water. After basifying 

10 with solid sodium bicarbonate a white precipitate formed which was filtered 
off before separating the phases. The organic layer was dried (MgS0 4 ), 
concentrated and combined with the solid previously filtered to give the 
title compound as a poorly soluble solid. 

1 H NMR (400 MHz, d 6 -DMSO): 5 = 1.30 (t, 3H), 2.60 (s, 3H), 4.10 (s, 3H), 
15 4.40 (q, 2H), 8.40 ($, 1H), 8.90 (s, 1H), 12.00 (br s, 1H). 
LRMS (TSP): 393.7 (MH + ). 
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3-Bromo-5-f2-ethoxv-5-iodo-3-Pvridinvn-2-methvl-2.6-dihvdro-7H- 
Pvrazolof4.3-olpyrimidin-7-one 

Butyj nitrite (282 mg, 2.74 mm6l) was added dropwise to a stirred 
suspension of the title compound of Example' 54 (200 mg, 0.55 mmol) in 
, diiodomethane (2 mL) at room temperature. After 1 h the reaction was 
warmed for 2 h at 40-50°C. The mixture was cooled and purified directly 
by flash column chromatography (gradient elution from dichloromethane to 
98% dichloromethane/5% methanol) to give the. product as a brown solid 
(60mg,23%). 

1 H NMR (400 MHz, CDCI 3 ): 5 = 1.50 (t, 3H), 4.15 (s, 3H), 4.60 (q, 2H), 
8.40 (s, 1H), 9.00 (s, 1H), 10.90 (s, TH). 
LRMS (TSP): 475.6 (MH + ). 

Example 56 (Preparative example^ " 

3-Bromo-5 -(2-ethoxv-5-trimethvlsilvlethvnvl-3-Dvridinvh-2-methvl-2.6- 
dihVdro-7H-pyrazolof4.3-olpvrimidin-7-one 

The title compound was made by the method of Example 14 using the title 
compound of Example 55. 

1 H NMR (300 MHz, CDCI 3 ): 5 = 0.25 (s, 9H), 1.55 (t, 3H), 4.20 (s, 3H), 
4.65 (q, 2H), 8.40 (s, 1H), 8.85 (s, 1H), 10.95 (s, 1H). 
LRMS (tSP): 446.3 and 448.5 (MH + ). 
Example 57 

3-Bromo- 5-f2-ethoxv-5-ethvnvl-3-pvridinvn-2-methvl-2.6-dihvdro-7^ 
pyrazolof4.3-cnpvrimidin-7-one 

The title compound was made by the method of Example 15 using the title 
compound of Example 56. 

1 H NMR (400 MHz, CDCI 3 ): 8 = 1.50 (t, 3H), 3.20 (s, 1H), 4.10 (s, 3H), 
4.65 (q, 2H), 8.35 (s, 1H), 8.80 (s, 1H), 10.90 (s, 1H). 
LRMS (ES): 373 (MH+). 



Example 58 
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The filtrate was separated, and the organic layeY washed with aqueous 
saturated sodium bicarbonate solution, and brine, then dried (MgS0 4 ) and 
evaporated under reduced pressure to give a yellow solid.. The isolated 

solids Were combined, suspended in ethyl acetate, and stirred for 

1 'i 

5 30 minutes. The resulting precipitate was filtered off, and dried to afford 
the title compound (7.66 g, 89%). 

1 H NMR (400 MHz, d 6 -DMSO): 5 = 1.35 (t, 3H), 4.10 (s, 3H), 4.54 (q, 2H), 
8.70 (d. 1H), 9:20 (d, 1H), 12.16 (s,1H). 
LRMS 394.6 (MH) + 

10 Found: C, 39.51: H, 2.80; N, 21.27. C 13 H ni BrN 6 04 requires C, 39.63; H, 
2.73; N, 21.36%. 

Example 54 ( 
. . , 3-Bromo-5-f5-amino-2-ethoxv-pyridin-3-vn-2-methvl-2.6-dihvdro»7H^ 

15 pvrazolof4.3-dlpyrimidin-7-one 1 

Titanium trichloride (20.93 g, 140 mL of a 15% solution in hydrochlqric 
acid) was added to a solution of 3-bromo-5-(2-ethoxy-5-nitropyridin-3-yl)-2- 
methyl-2,6-dihydro-7H-pyrazolo[4,3-d|pyrimidin-7-one (Example 53) (7.66 
g, 19.4 mmol) in acetic acid (100 mL). After 2 h the acetic acid was 

20 evaporated and azeotroped with toluene, The residue was partitioned 
between sodium bicarbonate solution and dichloromethane and the 
titanium salts filtered to aid separation of the aqueous and organic phases. 
The aqueous layer was saturated with sodium chloride and re-extracted 
with dichloromethane. The organics were dried (MgS0 4 ) and 

25 concentrated to give a solid. Trituration with ethyl acetate gave 3 g of pure 
product. 

1 H NMR (400 MHz, CDCI 3 ): 5 = 1.40 (t, 3H), 3.80 (br s, 2H), 4.00 (s, 3H), 
4.40 (q, 2H), 7.65 (s, 1H), 8.10 (s, 1H), 11.15 (s, 1H). 
LRMS (TSP): 363.8, 366.8 (MH + ). 

30 

Example 55 
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Example 52 

5-(2-Ethoxv-5-nitroDvriclin-3-vlV2-methvl-2.6-clihvdrO'7H-Dvrazolof4.3- 
d|pvrimidin-7-one 

A mixture of the title compounds of Preparations 29 (3.85 g, 27.5 mmol) 
and 26 (8.26 g, 30.6 mmol) in 3-methyl-3-pe.ntanol (80 mL) was heated 
under reflux for 2Vz h, then cooled. The reaction mixture was partitioned 
between dichloromethane and hydrochloric acid (2N), and the resulting 
precipitate filtered, washed with water and diethyl ether, and dried. The 
filtrate was separated, and the organic layer washed with hydrochloric acid 
(2N), saturated aqueous sodium bicarbonate' solution, brine, then dried 
(MgS0 4 ) and evaporated under reduced pressure. The residue was 
triturated with diethyl ether, and the resulting solid filtered and dried. The 
isolated solids were combined to provide the title compound (6.9 g, 79%). 
1 H NMR (400 MHz, de-DMSO): 8 = 1 .35 (t, 3H), 4.10 (s, 3H), 4.54 (q, 2H), 1 
8.39 (s, 1H),8.70 (d, 1H),9.19(d, 1H), 11.92 (s, 1H). 
LRMS 317(MH) + 

Found: C, 49.36; H, 3.82; N, 26.57. C 13 H 12 N 6 04 requires C, 49.18; H, 3.77; 
N, 26.53%. 

Example 53 

3-Bromo-5-(2-ethoxv-5-nitropvridin-3-vl)-2-methvl-2.6-dihvdro-7H- 
pyrazolof4.3-dlpvrimidin-7-one 

A mixture of the title compound of Example 52 (6.9 g, 21.8 mmol), 
bromine (1.35 mL, 26.2 mmol), and sodium acetate (2.7 g, 32.7 mmol) in 
acetic acid (100 mL) was heated under reflux for 7 h, then allowed to cool. 
Additional bromine (0.35 mL, 6.8 mmol) was added and the reaction 
stirred at room temperature for a further 18 h. The reaction mixture was 
concentrated under reduced pressure and azeotroped with toluene. The 
residue was partitioned between dichloromethane and water and the 
resulting precipitate filtered off, washed with dichloromethane, water, then 
diethyl ether and dried. 
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continued for 14 h. Further formaldehyde (0.01 mL of 37-41% solution) 
and sodium triacetoxyborohydride (108 mg, 0.51 mmol) were added and 
stirring continued for a further 4.5 h. Starting material still remained so 
further formaldehyde (0.01 mL of 37-41% solution) and sodium 

5 triacetoxyborohydride (108 mg, 0.51 mmol) were added and stirring 
continued for a further 18 h. The reaction mixture was diluted with 
dichloromethane, washed with sodium bicarbonate solution then brine, 
dried (MgS0 4 ) . and concentrated. Purification by flash column 
chromatography (elution with 94:6:0.6 dichloromethane/methanol/0.88 

10 ammonia) gave the product (41 mg) as a white solid. 

1 H NMR (400 MHz, CDCb): 5 = 1.00 (t, 3H), 1.40 (t, 3H), 1.55 (m, 2H), 
1.90 (m, 4H), 2.15 (t, 2H), 2.35 (s, 3H), 2.55 (m, 2H), 2.65 (s, 3H), 3.00 (m, 
4H), 4.20 (m, 1H), 4.65 (t, 2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.50 (s, 1H). 
LRMS (TSP): 453.4 (MH + ). 

15 

Example 51a 

5-(5-Acetvl-2-butoxv-3-pvridinvh-3-ethvl-2-f1-methvl-3-a2etidinvn-2.6- 
dihvdro-7HrPvrazolof4.3-cflpvrimidin-7-one 

The title compound was made by the method of Example 51 using 
20 Example 50a as starting material. 

1 H NMR (400 MHz, CDCI 3 ): 8 = 1.00 (t, 3H), 1.40 (t, 3H), 1.55 (m, 2H), 
1.95 (m, 2H), 2.50 (s, 3H), 2.60 (s, 3H), 3.00 (q, 2H), 3^80 (t, 2H), 3.90 (t, 
2H), 4.65 (t, 2H), 5.10 (m, 1H), 8.80 (s, 1H), 9.20 (s, 1H), 10.65 (s, 1H). 
LRMS (TSP): 425.6 (MH + ). 
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(t, 2H), 8.80 (S, 1H), 9.20 (s, 1H), 10.60 
(brs,1H). 


50* 


I ° 
, II 


539.5' ' 

• 


(300 MHz CDCkV 8 - 1 nn t\ ^t-n 1 An 
(t, 3H)', t.45 (s, 9H), 1.50 (m, 2H), 1.90 
(m, 4H), 2.40 (m, 2H), 2.65 (s, 3H), 
2.90 (rri, 2H), 3.10 (q, 2H), 4.30 (br s, 
3H), 4.65 (m, 2H), 8.80 (s, 1H), 9.20 (s, 
1H), 10.60 (s, 1H). 


50a** 




411.6 


(300 MHz, CDCI 3 ): 5 = 1.00 (t, 3H), 1.35 
(t, 3H), 1.50 (m, 2H), 1.95 (m, 2H), 2.60 
(s, 3H), 3.00 (q, 2H), 3.90 (t, 2H), 4.55 
(t, 2H), 4.70 (t, 2H), 5.40 (m, 1H), 8.80 
(s, 1H), 9.20 (s, 1H), i0.65 (brs, 1H). 

i . . A 



*The acid mediated hydrolysis of the acetylene to the acetyl (as in 
Example 47) resulted in the formation of both the title compounds of ' 
Example 49 and Example 50 through hydrolysis of the tert-butylcarbamate 
functionality under the reaction conditions. 



** The acid mediated hydrolysis of the acetylene to the acetyl (as in 
Example 47) was left for an extended period of time to facilitate complete 
hydrolysis of the ferf-butylcarbamate functionality under the reaction 
conditions. 

Example 51 

5-(5-Acetvl-2-butoxv-3-D vhdinvn-3-ethvl-2-f1»methvl-4-piDeridinvn-2.6. 
dihvdro-7H -pvrazolof4.3-cflpvrimidin-7-one 

5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(4-piperidinyl)-2,6-dihydro-7Af 
pyrazolo[4,3-cdpyrimidin-7-one (Example 49) (100 mg, 0.23 mmol) was 
dissolved in dichloromethane (10 ml_) and formaldehyde (27 mg, 
0.01 mL of a 37-41% solution) was added. After 30 min stirring sodium 
triacetoxyborohydride (108 mg, 0.51 mmol) was added and stirring 
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the residue partitioned between ethyl acetate (100 mL) and saturated 
sodium bicarbonate solution (100 mL). The aqueous was washed with a 
further 100 mL of ethyl acetate and the combined organics dried (MgS0 4 ) 
and concentrated. Purification by flash column chromatography (elution 
with 95% dichloromethane/methanol) gave the product as a cream 
coloured solid (140 mg) 

1 H NMR (300 MHz, CDCI 3 ): 5 = 1.00 (t, 3H), 1.40 (t, 3H), 1.50 (m, 2H), 
1.90 (m, 2H), 2.60 (s, 3H), 2.90 (t, 2H), 3.05 (q, 2H), 4.40 (t, 2H), 4.70 (t, 
2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.60 (s, 1H). 
LRMS (TSP): 427.5 (MH + ). 



Examples 47a to 47c 

The following compounds were made by the method of Example 47 



O HN 



from the appropriate acetylene compounds. 



Ex. 


R 


LRMS 
(MH) + 


'H NMR 


48 




469 


(400 MHz, CDCI 3 ): 8 = 1.00 (t, 3H), 1 .40 
(t, 3H), 1.50 (m, 2H), 1.90 (m, 2H), 2.50 
(m, 4H), 2.65 (s, 3H), 2.95 (t, 2H), 3.10 
(q, 2H), 3.65 (m, 4H), 4.40 (t, 2H), 4.65 
(t, 2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.60 
(s, 1H). 


49* 




440 


(400 MHz, CDCb): 5 = 1 .00 (t, 3H), 1 .40 
(t, 3H), 1.50 (m, 4H), 1.90 (m, 4H), 2.35 
(m, 2H), 2.60 (s, 3H), 2.80 (t, 2H), 3.10 
(q, 2H), 3.30 (d, 2H), 4.40 (m, 1H), 4.45 
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Ex. 


R 


LRMS 
(MH) + 


'H NMR, 


46a 




451 


(400 MHz CDCUV 8=1 00 ft 3H} 1 40 
(t, 3H), i' r 50 (m,2H), 1.90 (m, 2H), 2.50 
(m, 4H), 2.95 (t, 2H), 3.05 (q, 2H), 3.20 
(s, 1H), 3.70 (m, 4H), 4.40 (t, 2H), 4.60 
(t, 2H), 8.40 (s, 1H), 8.80 (s, 1H), 10.75 
(S.1H). 


46b 


0 

.XJ \ 


521 

t 


(400 MHz CDCUV 8 - 1 00 ft *3H\ 1 AO 
(t, 3H), 1.50 (m, 2H), 1.50 (s, 9H), 1.90 
(m, 4H), 2.40 (br s, 2H), 2.90 (br s, 2H), 
3.05 (q, 2H), 3.20 (s, 1H), 4.40 (m, 3H), 
4.60 (t, 2H), 8.40 (s/ 1H), 8.80 (s, 1H), 
10.70 (?,1H). 


46c 

\ 


O 

' ' [J 

Ml 


393.3 


(400 MHz, CDCW: 5 = 1 .00 (t 3H) 1 35 
(t, 3H), 1.50 (s, 9H), 1.55 (m, 2H), 1.90 
(m, 2H), 3.00 (q, 2H), 3.20 (s, 1H), 4.35 
(t, 2H), 4.60 (t, 2H), 4.65 (br s, 2H), 
5.20 (m, 1H), 8.40 (s, 1H), 8.80 (s, 1H), 
10.80 (s,1H). 



Example 47 

5-(5-Acetvl-2-butoxv-3-pvridinvn-2-r2-(dimethvlamino^ethvl1-3-ethvl-2.6- 
dihvdro-7H-pyrazolor4.3-Qf|pvrimidin-7-one 

5 1 N Sulfuric acid (1 m!_) was added to a stirred solution of 5-(2-butoxy-5- 
ethynyl-3-pyridinyl)-2-[2-(dimethylamino)ethyl]-3-ethyl-2,6-dihydro-7W- 
pyrazolo[4,3-c(|pyrimidin-7-one (Example 46) (280 mg, 0.69 mmol) in 
acetone (8 mL) at room temperature. Mercury sulfate (40 mg, 
0.14 mmol) was added and the mixture heated at reflux for 5 h. The 

10 reaction mixture was cooled, diluted with methanol (10 mL) , filtered and 
the filtrate washed with further methanol. The solvent was evaporated and 
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45c 




o 



582.4 - 
MH+ 



(400 MHz.'CDCb): 6 = 0.25 (s, 9H), 1.00 
(t, 3H), 1.40 (t, 3H), 1.40 (s, 9H), 1.50 (m, 
2H), 1.90 ,(m, 2H)i 3.00 (q, 2H), 4.40 (t, 
2H), 4.50 0. 2H), 4.60 (br s, 2H), 5.25 (m, 



1H), 8.40 (s, 1H); 8.80 (s, 1H), 10.80 (s, 
1H). 



Example 46 

5-(2-Butoxv-5-ethvnvl-3-pvridinvlV2-[2Wdimethvlam ino^ethvn-3-ethvl-2,6- 



dihvd ro-7H-Pvrazolof4 .3- dlpyrimidin-7-one 



5 • Potassium fluoride (72.5 mg, 1 .25 mmol) was added to a stirred solution of 



5-(2-butoxy-5-trimethylsilylethynyl-3-pyridinyl)-2-[2-(dimethylamino)-ethyl]- 

3-ethyl-2,6-dihydro-7H-pyra20lo[4,3-oflpyrimidin-7-one (Example 45) (300 
... , mg, 0.625. mmol) in N,A/-dimethylformamide (1j0 mL) and water (2 mL) at 

room temperature. After 2 h the reaction 'mixture was poured into brine 
10 and extracted with ethyl acetate (2 x 100 mL) The organics were dried 

(MgS0 4 ) and concentrated to give the product (285 mg) as a pale brown 

oil. 

1 H NMR (300 MHz, CDCI 3 ): 8 = 1.00 (t, 3H), 1.40 (t, 3H), 1.50 (m, 2H), 
1.90 (m, 2H), 2.30 (s. 6H). 2.90 (t, 2H), 3.00 (q, 2H), 4.40 (t, 2H), 4.60 (t, 
15 2H), 8.40 (s, 1 H), 8.80 (s, 1 H), 1 0.70 (s, 1 H). 
LRMS (ES): 409 (MH + ). 

Examples 46a to 46c 

The following compounds were made by the method of Example 46 



20 




from the appropriate trimethylsilyl compounds. 
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were dried (MgS0 4 ) and concentrated to give a yellow solid. Purification 
by flash column chromatography (elution with 5% methanol/ 95% 
dichloromethane) gave the product as a pale brown oil (290 mg, 93%). 
1 H NMR (300 MHz, CDCI 3 ): 5 = 0.30 (s, 9H), 1.00 (t, 3H), 1.40 (t, 3H), 
1.50 (m, 2H), 1.90 (m, 2H), 2.30 (s, 3H), 2.90 (t, 2H), 3.05 (q, 2H), 4.40 (t, 
2H), 4.60 (t, 2H), 8.30 (s, 1H), 8.80 (s, 1H), 10.70 (s, 1H). 
LRMS(TSP): 481.3 (MH + ). 



Examples 45a to 45c 

The following compounds were made by the method of Example 45: 




N-R 



from the appropriate iodo compounds. 



Ex. 


R 


LRMS 


'H NMR 


45a 




523 MH* 


(300 MHz, CDCI 3 ): 8 = 0.25 (s, 9H), 1.00 
(t, 3H), 1.40 (t, 3H), 1.50 (m, 2H), 1.90 (m, 
2H), 2.50 (m, 4H), 2.95 (t, 2H), 3.05 (q, 
2H), 3.70 (m, 4H), 4.40 (t, 2H), 4.60 (t, 
2H), 8.40 (s, 1H), 8.80 (s, 1H), 10.70 (S, 
1H). 


45b 




615-MNa + 


(400 MHz, CDCI3): 5 = 0.25 (s, 9H), 1.00 
(t, 3H), 1.40 (t, 3H), 1.50 (s, 9H), 1.55 (m, 
2H), 1,90 (m, 4H), 2.40 (br s, 2H), 2.85 (br 
s, 2H), 3.10 (m, 2H), 4.40 (m, 3H), 4.60 (t, 
2H), 8.35 (s, 1H), 8.80 (s, 1H), 10.70 (s, 
1H). 



WO 01/27112 



PCT/IB00/O1430 



- 127» 



Ex. 


R 


LRMS 
(MH)* 


'H NMR 


44a 




553 


(400 MHz, CDCI 3 ): 5 = 1.00 (t, 3H), 
1.40 (t, 3H), 1.55 (m, 2H), 1.90 (m, 
2H), 2.50 (m, 4H), 2.95 (t, 2H), 3.05 
(q, 2H), 3.65 (m, 4H), 4.40 (t, 2H), 
4.50 (t, 2H), 8.40 (s, 1H), 9.00 (s, 
1H), 10.70 (s, 1H). 


44b 


o 

.JO 4- 


623 


(400 MHz, CDCI3): 8 = 1.00 (t, 3H), 
1.40 (t, 3H), 1.50 (s, 9H), 1.55 (m, 
2H), 1.90, (m, 4H), 2.40 (br s, 2H), 
2.90 (br s, 2H), 3.10 (q, 2H), 4.30 (m, 
3H), 4.60 (t, 2H), 8.40 (s, 1H), 9.00 
(s, 1H), 10.70 (S.1H). 

• 


44c 


0 

x 


612.2 


(400 MHz, CDCI 3 ): 8 = 1.00 (t, 3H), 
1.40 (t, 3H), 1.50 (s, 9H), 1.55 (m, 
2H), 1.90 (m, 2H), 3.00 (q, 2H), 4.40 
(t, 2H), 4.50 (t, 2H), 4.65 (br s, 2H), 
5.20 (m, 1H), 8.40 (s, 1H), 9.00 (s, 
1H), 10.80 (s, 1H). 



Example 45 (Preparative example) 

5-(2-Butoxv-5-trimethvlsilvlethvnvl»3-Pvridinvl)-2-f2-(dimeth vlaminoVethvn- 
3-ethvl-2.6-dihvdro-7H-Pvrazolof4.3-cflPvrimidin-7-one 

5 Pd(PPh 3 ) 2 CI 2 (11.2 mg, 0.016 mmol) and cuprous iodide (3 mg, 0.016 
mmol) were added to a stirred slurry of 5-(2-butoxy-5-iodq-3-pyridinyl)-2- 
[2-(dimethylamino)ethyl]-3-ethyl-2,6-dihydro-7H-pyrazolo[4,3-c(l-pyrimidin- 
7-one (Example 44) (330 mg, 0.647 mmol) in triethylamine 
(8 mL) and acetonitrile (2 mL) at room temperature under a nitrogen 

10 atmosphere. The mixture was heated at 60°C for 3 h, cooled and 
extracted from brine with dichloromethane (2 x 100 mL). The organics 
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mixture was transferred to a PTFE lined sealed vessel; a further 0.069 mL 
trimethylsilylazide added and the reaction heated at 80°C for a further 5 h. 
After cooling and filtering the filtrate was diluted with pentane. Further 
solid precipitated and this was dombined with 'the original precipitate and 
•purified' by flash column chromatography (eluting with 
dichloromethane/methanol/ammonia in a ratio of 5:1:0.1) to give 
144 mg product. 

1 H NMR (300 MHz, CD 3 OD): 5 = 1.00 (t, 3H), 1.10 (d, 6H), 1.80 (m, 2H), 
2.20 (m, 1H), 3.10 (t, 2H), 4.10 (s, 3H), 4.35 (d, 2H), 8.90 (s, 1H), 8.95 (s, ' 
1H). , 
LRMS(ES): 410.1 (MH + ). 

Example 44 1 

5-(2-Butoxv-5-iodo-3-pyr idinvn-2~f2-fdimethvlamino)ethvl1-3-ethvl-2.6- 
dihvdro-7H-pvrazolof4.3-o1pvrimidin-7-one 

The title compound was made by the method of Example 1, from 
Preparation 17. 

*H NMR (300 MHz, CDCI 3 ): 8 = 0.95 (t, 3H), 1.40 (t, 3H), 1.55 (m, 2H), 
1.85 (m, 2H), 2.30 (s, 3H), 2.80 (t, 2H), 3.00 (q, 2H), 4.40 (t, 2H), 4.60 (t, 
2H), 8.40 (s, 1 H), 8.95 (s, 1 H), 1 0.70 (s, 1 H). 
LRMS(TSP):511.3 (MH+). 
Examples 44a to 44c 

The following compounds were made by the method of Example 44 




from the appropriate pyrazolocarboxamides. 
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1 H NMR (300 MHz, CDCI 3 ): 5 = 1.05 (t, 3H), 1.10 (d,,6H), 1.80 (m, 2H), 

i 

2.30 (m, 1H), 2.70 (s, 3H), 3.00 (t, 2H), 4.05 (s, 3H), 4.40 (d, 2H), 8.95 (s, 
1H), 9.35 (s, 1H), 10.70 (s, 1H). 
LRMS (ES): 424.1 (MH + ). 

! ■ t 

5 

i 

Example 42 

5-f2-lsobutoxv-5-(3-methvl-1.2.4-oxadiazol-5-vn-3-Dvridinvll-2-methvl-3- 

DroDvl-2.6-dihvdro-7H-pvrazolof4,3-cyiDvrimidin-7-one 

5-(5-lodo-2-isobutoxy-3-pyridinyl)-2-methyl-3-propyl-2,6-dihydro-7H- 

10 pyrazolo[4,3-cOpyrimidin-7-one (Example 22) (200 mg, 0.42 mmol) and N- 
hydroxyethanimidamide (EP 795 328) (95 mg, 1.28 mmol) were 
suspended in toluene (4 mL) and triethylamine (86 mg, 0.85 mmol) was 
added. Pd(PPh 3 ) 2 CI 2 (15 mg, 0.02 mmol) was added and placed in a pre- 
— heated oil bath at 95°C under 1 atmosphere carbon monoxide. After 4 h a 

15 further portion of acetamidoxime (50 mg),' triethylamine (43 mg) and 
Pd(PPh 3 ) 2 Cl2 (15 mg) were added and stirring was continued at 95°C for 
14 h. The cooled reaction mixture was diluted with ethyl acetate and 
washed with water and brine, dried (MgS0 4 ), filtered and evaporated. 
Purification by flash column chromatography (gradient elution from 

20 dichloromethane : 1% methanol:dichloromethane) gave 70 mg product. 
1 H NMR (300 MHz, CDCI 3 ): 8 = 1.00 (t, 3H), 1.10 (d, 6H), 1.80 (m, 2H), 
2.30 (m, 1H), 2.50 (s, 3H), 3.00 (t, 2H), 4.10 (s, 3H), 4.45 (d, 2H), 9.00 (s, 
1H), 9.40 (s, 1H), 10.70 (s, 1H). 
LRMS (TSP): 424.1 (MH + ). 

25 Example 43 

5-f2-lsobutoxv-5-(1H-1.2.3.4-tetrazol-5-vh-3-pyridinvl1-2-methvl-3-Dropvl- 
2.6-dihvdro-7H-pvrazolof4.3-dlPvrimidin-7-one 
5-[2-lsobutoxy-5-cyano-3-pyridinyl]-2-methyl-3-propyl-2,6-dihydro-7H- 
pyrazolo[4,3-c(lpyrimidin-7-one (Example 36) (200 mg, 0.55 mmol), 
30 trimethylsilylazide (0.069 mL, 0.54 mmol) and dibutyltin oxide (54 mg, 0.22 
mmol) were heated at 80°C in toluene (10 mL) for 14 h. The reaction 
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1 H NMR (300 MHz, CDGI 3 ): 8 = 0.80 (t, 3H), 0.95 (d, 6H), 1.60 (m, 2H), 
2.10 (m, 1H), 2.80 (t, 2H), 3.90 (s, 3H), 4.20 (d, 2H) 5.00 (br s, 2H), 8.40 
(s, 1H), 8.70 (s, 1H), 9.35 (s, 1H)., 10.70 (s, 1H). 
LRMS (TSP): 399.8 MH + ). 



Example 40 (Preparative example) 

5-(5-ff(Acetvloxv)iminoKamino)methvll-2-isobutoxv-3-pvridinvl)-2-methvl-3- 
propvl-2.6-dihvdro-7H-pyrazolof4,3-cflpvrimidin-7-one 
/V-Hydroxy-6-isobutoxy-5-(2-methyl-7-oxo-3-propyl-6,7-dihydro-2A* 
pyrazolo[4,3-cdpyrimidin-5-yl)-3-pyridinecarboximidamide (Example 39) (65 
mg, 0.16 mmol), A/,A/-dimethylaminopyridine. (24 mg, 0.20 mmol), acetic 
acid (9.7 mg, 0.16 mmol) and 1-(3-dimethylaminopropyl)-3-ethyl- 
carbodiimide hydrochloride, (37.5 mg, 0.20 mmol) were stirred in dioxan (2 
ml_) for 14 h. The sojvent was removed in vacuo and the product purified 
by flash column chromatography (eluting with 90°/c 
dichloromethane:methanol) to give the product (58 mg) as a white solid. 
'H NMR (300 MHz, CDCI 3 ): 5 = 1.00 (t, 3H), 1.10 (d, 6H), 1.80 (m, 2H), 
2.30 (s, 3H), 2.25 (m, 1H), 2.95 (t, 2H), 4.00 (s, 3H), 4.40 (d, 2H), 5.25 (br 
s, 2H), 8.60 (S, 1H), 8.75 (s, 1H), 10.70 (s, 1H). 
LRMS (El): 442.1 (MH 4 ). 



Example 41 

5-r2-lsobut oxv-5-f5-methvl-1.2.4-oxadiazol-3-vn-3-pvridinvn-2-methvl-3- 
propvl-2.6-dihvdro-7H-pyrazolor4.3-cnpvrimidin-7-one 

5-{5-[[(Acetyloxy)imino](amino)methyl]-2-isobutoxy-3-pyridinyl}-2-methyl-3- 
propyl^.e-dihydro^H-pyrazolo^.S-cdpyrimidin^-one (Example 40) (55 
mg, 0.13 mmol) was heated at 190°C for 3 h. After cooling the oxadiazole 
was purified by flash column chromatography (elution with 50:1 
dichloromethane:methanol) to give 21 mg of a yellow solid. 
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Example 38 s .' 

542-isoButoxv-5W4-methvl-1.3-thiazol-2-vn-3-Pvridinvll-2-m ethvl-3-Dropvl- 

2.6-dihvdro-7H-pvrazolo[4.3-tflPvrimidin-7-one 

6-lsobutpxy-5-(2-methyl-7-oxo.-3-propyl-6,7-dihydro-2«-pyrazoloI4,3-Gf|- 
5 pyrimidin-5-yl)-3-pyridinecarbcthipamide (Example ,37) (77 mg, 
'0.19 mmpl) and chloroacetpne (36 mg, 0.38 mmpl) were heated tp reflux 

fpr 14 h in ethanpl (5 mL). The reactipn mixture was cppled and 

cpncentrated. Purificatipn by flash cplumn chrpmatpgraphy (gradient 

elutipn frpm 100% dichlprpmethane tp 3% methanekdichlcromethane) 
ip gave 65 mg pf prpduct. 

1 H NMR (400 MHz, CDCIi): 8 =1.00 (t, 3H), 1.10 (d, 6H), 1.85 (m, 2H), 

2.30 (m, 1H), 2,55 (s, 3H), 3.00 (t, 2H), 4.10 (s, 3H), 4.40 (d, 2H), 6.90 (s, 

1H), 8.80 (s, 1H), 9.20 (s, 1H), 10.75 (s, 1H). 

LRMS(TSP): 438.9 (MH + ). 
15 i , 

Example 39 (Preparative example) 

A;-Hvdrpxv-6-ispbutPxv-5-(2-methvl-7-PXP-3-prppvl-6.7-diHvdrp-2H- , 
pvrazplpf4.3-olPvrimidin-5-vn-3-PvridinecarbPximidamide 
Pptassium t-butpxide (61 mg, 0.54 mmcl) was added tp a stirred 
20 suspensipn pf hydrpxylamine hydrpchlpride (38 mg, 0.54 mmpl) in 

2- methyl-1-prppanpl (5 mL). After 2-3 min 6-ispbutpxy-5-(2-methyl-7-PXP- 

3- prppyl-6,7-dihydrp-2H-pyrazp|p[4,3-d]pyrimidin-5-yl)nicptinpnitrile 
(Example 36) (200 mg, 0.54 mmpl) was added and the reactipn mixture 
heated at reflux fpr 5 h. A further 1 equivalent pf pptassium f-butcxide and 

25 hydrpxylamine hydrpchlpride were added and refluxing ccntinued fcr 14 h. 
The reactipn mixture was ccpled and ccncentrated. The residue was 
triturated with dichlprpmethane and filtered, washing the selid with further 
dichlprpmethane. The filtrate was evaperated and purified by flash cclumn 
chrcmatpgraphy (elutipn with ethyl acetate + 2% ammcnia) gave 65 mg cf 

30 the title ccmppund as a white sclid. 
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1 H NMR (400 MHz, CDCI 3 ): 8 = 1.05 (t, 3H), 1.10 (d, 6H), 1.80 (m, 2H), 
2.30 (m, 1H), 3.00 (t, 2H), 4.10 (s, 3H), 4.40 (d, 2H), 8.60 (s, 1H), 9.00 (s, 
1H), 10.60 (s, 1H). 
LRMS (TSP): 367.0 (MH + ). 

5 

Example 37 (Preparative example) 

6-lsobutoxv-5-(2-methvl-7-oxo-3-propvl-6.7-dihvdro-2/-/-pvrazolof4.3- 
cf|pvrimidin-5-v0-3-pvridinecarbothioamide 

Water (2 drops) was added to a stirred suspension of 6-isobutoxy-5-(2- 
10 methyl-7-oxo-3-propyl-6,7-dihydro-2H-pyrazolo[4,3-cr]pyrimidin-5-yl)- 

nicotinonitrile (Example 36) (150 mg, 0.41 mmol) in (EtO) 2 P(S)SH 
(0.5 mL). The mixture was stirred at room temperature. After 5 h more 
(EtO) 2 P(S)SH (0.5 mL) was added and dichloromethane (5 mL) added to 
aid stirring. After 14 h the reaction mixture was diluted with 

i 

15 dichloromethane and washed with saturated sodium bicarbonate solution. 
After filtration and separation of the phases the organics were washed 
again with saturated sodium bicarbonate solution and brine, dried (MgS0 4 ) 
and concentrated. The product was purified by flash column 
chromatography (gradient elution from 100% dichloromethane to 96% 

20 dichloromethane : methanol) to give 80 mg product. 

'H NMR (400 MHz, CDCI 3 ): 8 = 0.90 (t, 3H), 0.95 (d, 6H), 1.70 (m, 2H), 
2.10 (m, 1H), 2.80 (t, 2H), 3.90 (s, 3H), 4.20 (d, 2H), 8.60 (br s, 1H), 8.70 
(s, 1H), 8.75 (brs, 1H), 9.00 (s, 1H), 10.65 (s, 1H). 
LRMS (TSP): 366.9 (MH + ). 

25 
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* 

(54 mg, 0.62 mmol) and triethylamine (84 mg, 0.83 mmol) were added and 
the mixture was allowed to warm to room temperature and stirred for 2 h. 
The solvent was evaporated and the residue dissolved in ethyl acetate, 
washed with water (twice), saturated sodium bicarbonate (twice) and 

5 brine, dried (MgS0 4 ) and concentrated. Purification by flash column 
chromatography (gradient elution 20% ethyl acetate/pentane : 100% ethyl 
acetate : 3% methanol/ethyl acetate) gave 70 mg product. 
1 H NMR (300 MHz, CDCI 3 ): 6 = 1.00 (t, 3H), 1.40 (t, 3H), 1.60 (m, 2H), 
1.95 (m, 2H), 2.60 (m, 4H), 3.05 (q, 2H), 3.25 (s, 3H), 3.75 (m, 6H), 3.90 

10 (t, 2H), 4.45 (t, 2H), 4.65 (t, 2H), 9.00 (s, 1H), 9..40 (s, 1H), 10.60 (S, 1H). 
LRMS (ES): 499.1 (MH + ). 

Example 35 

6-Butoxv-5-f3-ethvl-2-(2-methoxvethvh-7-oxo-6.7-dihvdro-2H-pyra2olol4.3- 

15 f/lpyrimidin-5-vnnicotinonitrile 

Copper(l) cyanide (35 mg, 0.39 mmol) was mixed with the title compound 
of Example 1 (130 mg, 0.26 mmol) in AAmethylpyrrolidinone (3 mL) and 
the resulting solution was heated for 14 h at 150°C under a nitrogen 
atmosphere., The reaction mixture was cooled and partitioned between 

20 ethyl acetate and water. Concentrated ammonium hydroxide was added 
and the organic layer was separated, washed with more ammonia solution 
and brine, dried (MgS0 4 ), filtered and evaporated to give a brown solid. 
1 H NMR (400 MHz, CDCI 3 ): 8 = 1.00 (t, 3H), 1.40 (t, 3H), 1.50 (m, 2H), 
1.90 (m, 2H), 3.10 (q, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.40 (t, 2H), 4.65 (t, 

25 2H), 8.55 (s, 1H), 9.00 (s, 1H), 10.60 (s, 1H). 
LRMS (TSP): 397.2 (MH + ). 

Example 36 

6-lsobutoxv-5-(2-methvl-7-oxo-3-propvl-6.7-dihvdro-2H-Pvrazolof4.3-o1- 
30 pyrimidin-5-ynnicotinonitrile 

The title compound was prepared by the method of Example 35. 
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V 

TLC: R f = 0.5.(89% dichloromethane:10% methapol:1% ammonia) 
Example 33 . 

5-(2-Butbxv-5-Qlv colovl-3-Pvridinvh-3-ethvl-2-(2-methoxvethvn-2.6-dihvdro- 
5 . 7H-pyrazolor4.3-dlpvrimidin-7-one 

The title compound was made by the method of Example 29 using 
Example 15. 

1 H NMR (400 MHz, CDCI 3 ): 5 = 1.00 (t, 3H), 1,40 (t, 3H), 1.55 (m, 2H), 
1.95 (m, 1H), 3.10 (q, 2H), 3.30 (s, 3H), 3.40 (t, 1H), 3.90 (t, 2H), 4.40 (t, ' 
10 2H), 4.65 (t, 2H), 4.90 (d, 2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.60 (s, 1H). 
LRMS (TSP): 430.4 (MH + ). 

Example 34 1 

'5-r2-Butbxv -5-(4-morpholinvlacetvn-3-pvridinvl1-5f-ethvl-2-f2-methoxvethvn- 

15 2.6-dihvdro-7H-pvrazolof4.3-o1pvrimidin-7-one 

Triphenylphosphine (110 mg, 0.42 mmol) in dichloromethane (1 mL) was 
added slowly to an ice cooled solution of 5-(2-butoxy-5-glycoloyl-3- 
pyridinyl)-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro-7H-pyrazolo[4,3-cl]- 
pyrimidin-7-one (Example 33) (150 mg, 6.35 mmol) and carbon 

20 tetrabromide (140 mg, 0.42 mmol) in dichloromethane (3 mL). The 
solution was allowed to warm to room temperature. After 2 h further 
carbon tetrabromide (25 mg, 0.075 mmol) and triphenylphosphine were 
added and stirring continued for 2 h. Concentration and purification of the 
product by flash column chromatography (gradient elution with ethyl 

25 acetate/pentane (10:90 - 70:30) gave 5-[2-butoxy-5-(2-bromoacetyl)-3- 
pyridinyl]-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro-7H-pyrazolo[4,3-d]- 
pyrimidin-7-one which was used without any further purification (slight 
contamination with triphenylphosphine oxide). 

5-[2-Butoxy-5-(2-bromoacetyl)-3-pyridinyl]-3-ethyl-2-(2-methoxyethyl)-2,6- 
30 dihydro-7H-pyrazolo[4,3-c(Jpyrimidin-7-one (205 mg, 0.42 mmol) was 
dissolved in dichloromethane and the solution cooled to 0°C. Morpholine 



WO 01/27112 



-- 119- 



PCT/1 BOO/01 430 



column chromatography (eluting with 97% dichlordmethane:3% methanol) 
to give 200 mg of product. 

'H NMR (300 MHz, CDCI 3 ): 5 = 1.00 (t. 3H), 1.1,5 (d, 6H), 1.80 (m, 2H), 
2.30 (m. 'lH), 3.00 (t, 2H), 4.10 (s, 3H), 4.45 (d, 2H), 4.65 (s, 2H), 8.85 (s, 
5 1H), 9.25 (s, 1H), 10.60 (s, 1H). 

TLC: R ( = 0.3 (97% dichloromethane:3% MeOH). 

Example 31 

5-(2-isoButoxv-5-f2-(4-morpholinvnacetvn-3-Dvridinvl)-2-methvl-3-propyl- 

10 2.6-dihvdro-7H-pvrazolor4.3-olpyrimidin-7-one 

5-[5-.(2-Chloroacetyl)-2-isobutoxy-3-pyridinyl]-2-methyl-3-propyl-2,6- 
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (Example 30) (100 mg, 
0.24 mmol), triethylamine (0.04 ml_, 0.29 mmol) and morpholine 
(0.023 mL, ,0.26 mmol) were stirred in dichloromethane (3 mL) under a 

15 nitrogen atmosphere for 16 h. The mixture was' poured into ethyl acetate 
and^ washed with saturated sodium bicarbonate solution. The organics 
were dried (MgS0 4 ) and concentrated. The product was purified by" flash 
column chromatography (eluting with 97% dichloromethane:3% methanol) 
to give 80 mg of product as a beige foam. 

20 1 H NMR (300 MHz, CDCI 3 ): 8 = 1.00 (t, 3H), 1.15 (d, 6H), 1.80 (m, 2H), 
2.30 (m, ,1H), 2.60 m, 4H), 3.00 (t, 2H), 3.80 (m, 6H), 4.05 (s, 3H), 4.40 (d, 
2H), 9.00 (s, 1 H), 9.40 (s, 1 H), 1 0.60 (s, 1 H). 
TLC: R< = 0.3 (97% dichloromethane:3% MeOH) 

25 Example 32 

5-(5-r2-f4-Ethvl-1-piperazinvnacetvll-2-isobutoxv-3-pyridinvl)-2-methvl-3- 
propvl-2.6-dihvdro-7H-pyrazolof4.3-olPvrimidin-7-one 
The title compound was prepared as for Example 31. 
1 H NMR (300 MHz, CDCI3): 8 = 1.05 (t, 3H), 1.10 (d, 6H), 1.10 (t, 3H), 1.80 
30 (m, 2H), 2.25 (m, 1H), 2.40 (q, 2H), 2.40 -2.70 (m, 8H), 3.00 (t, 2H), 3.75 
(s, 2H), 4.10 (s, 2fH), 4.40 (d, 2H), 9.00 (s, 1H), 9.35 (s, 1H), 10.60 (s, 1H). 
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LRMS (ES): 409.0 (MhT). 
Example 29 

5-(5-Glvcolovl-2-i sobutoxv-3-Dvridinvn-2-methvl-3-Dropyl-2.6-dihvdro-7H- 
5 Pvrazolof4.3-o1pvrimidin-7rone 

5-(5-Ethynyl-2-isobutoxy-3-pyridinyl)-2-methyl-3-propyl-2,6-dihydro-7A+ 
pyrazolo[4,3-cflpyrimidin-7-one (Example 27) (1 g, 2.7 mmol) and 
Phl(0 2 CCF 3 ) 2 (2.59 g, 6.02 mmol) were vigorously stirred in a mixture of 
dichloromethane: acetonitrile : H 2 0 (45 mL of 80:10:1) under a nitrogen 

io atmosphere. After 10 h the mixture was cooled, diluted with 
dichloromethane and washed with saturated sodium bicarbonate. The 
organic layer was dried (MgS0 4 ) and evaporated to give the crude 
product. Flash column chromatography (95% dichloromethane:methanol) 
gave 300 mg of pure product and a further 300 mg of slightly impure 1 

15 product. 

*H NMR (300 MHz, CDCI 3 ): 8 = 1.00 (t, 3H), 1.10 (d, 6H), 1.80 (m, 2H), 
2.30 (m, 1H), 3,00 (t, 2H), 3.40 (t, 1H), 4.05 (s, 3H), 4.45 (d, 2H), 4.90 (d, 
2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.60 (s, 1H). 
TLC: R f = 0.3 (95% dichloromethane:5% MeOH). 

20 

Example 30 

5-f5-(2-Chloroace tvh-2-isobutoxv-3-pvridinvl1-2-methvl-3-propvl-2.6- 
dihvdro-7H-pvrazolor4.3-c/lDvrimidin-7-one 

5-(5-Glycoloyl-2-isobutoxy-3-pyridinyl)-2-methyl-3-propyl-2,6-dihydro-7/^ 
25 pyrazolo[4,3-cdpyrimidin-7-one (Example 29) (0.3 g, 0.75 mmol), 
triethylamine (0.14 mL, 0.98 mmol) and methanesulfonyl chloride 
(0.07 mL, 0.9 mmol) were stirred in dichloromethane (7 mL) at room 
temperature for 24 h. The reaction mixture was diluted with ethyl acetate 
and washed with saturated sodium bicarbonate solution. The organics 
30 were dried (MgS0 4 ) and evaporated. The product was purified by flash 
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mixture partitioned between 3% sodium bicarbonate solution and ethyl 

acetate. The organics were concentrated and redissolved in acetonitrile. 

Tetraethylammonium fluoride (1.27 g, 8.52 mmol) was added and the 

mixture stirred for 1.5 h at room temperature: A further portion of 
5 tetraethylammonium fluoride was added and the mixture stirred for a 

further 1.5 h. The organics were evaporated and the crude mixture 

partitioned between 3% sodium bicarbonate solution and ethyl acetate. 

The organics were dried (MgS0 4 ) and concentrated to give the product as 

a fawn solid (2.35 g) 
10 1 H NMR (300 MHz, CDCI 3 ): 8 = 1.00 (t, 3H), ,1.10 (d, 6H, 1.80 (m, 2H), 

2.30 (m, 1H), 3.00 (t, 2H), 3.20 (s, 1H), 4.05 (s, 3H), 4.35 (d, 2H), 8.40 (s, 

1H),8.80(s, 1H). 

TLC (1:1 ethyl acetate/pentane): R f = 0.25 
15 Example 28 

5-f2-lsobutoxv>5-(1H>1,2,3-triazol-5-vn'3-pyridinvl1-2-methvl>3-propvl-2,6- 
dihvdro-7H-Pvrazolof4.3-<flpvrimidin-7-one 

5-(5-Ethynyl-2-isobutoxy-3-pyridinyl)-2-methyl-3-propyl-2 t 6-dihydro-7H- 
pyrazolo[4,3-c(lpyrimidin-7-one (Example 27) (200 mg, 0.54 mmol) and 

20 trimethylsilylazide (630 mg, 5.4 mmol) were stirred at 170°C in a sealed 
pressure vessel for 14 h. The reaction mixture was cooled and partitioned 
between ethyl acetate and saturated sodium bicarbonate solution. The 
brown precipitate was filtered off and the 2 phases separated. The 
organic phase was washed with more sodium bicarbonate solution* and 

25 brine, dried with (MgSO^) and concentrated. This residue was combined 
with the original precipitate and purified by flash column chromatography 
(gradient elution from dichloromethane to 5% methanol: dichloromethane) 
to give 109 mg of a white solid (49%). 

1 H NMR (400 MHz, CDCI 3 ): 5 = 0.90 (t, 3H), 1.00 (d, 6H), 1.75 (m, 2H), 
30 2.20 (m, 1H), 2.90 (t, 2H), 4.00 (s, 3H), 4.30 (d, 2H), 7.80 (s, 1H), 8.60 (s, 
1H), 9.00 (s, 1H), 10.80 (s, 1H). 
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diluted with further dichloromethane and washed with a 1 N solution of 
citric acid, followed by brine. The organics were dried (MgS0 4 ) and 
concentrated in vacuo. The residue was redissOlved in dichloromethane 
and thionyl chloride (0.05 mL, 0.62 mmol) was added. After 2 h the 
.solution was washed with water then sodium bicarbonate solution. The 
organic phase was dried and concentrated. The crude residue was 
purified by flash column chromatography (50% ethyl acetate:pentane as 
eluant) to give the product. 

1 H NMR (300 MHz, CDCI 3 ): 6 = 1.05 (d, 6H), 1.05 (t, 3H), 1.40 (s, 6H), ' 
1,80 (m, 2H), 2.00 (m, 1H), 3.10 (t, 2H), 4.10 (s, 2H), 4.20 (d, 2H), 4.25 (s, 
3H), 8.60 (s, 1H), 8.75 (s, 1H). 
LRMS(TSP): 439.0 (MH + ). 

♦ 

'Example 26 * 

6-lsobutoxv-A/.A/-dimethvl-5-(2-methvl-7-oxo-3-DroDvl-6.7-dihvdro-2H- 
Pvrazolof4,3-cflPvrimidin-5-vl)nicotinamide 

The title compound was made by the method of Example 5 using the title 
compound of Example 24. 

1 H NMR (300 MHz, CDCI 3 ): 8 = 1.00 (t, 3H), 1.10 (d, 6H), 1.80 (m, 2H), 
2.30 (m, 1H), 2.95 (t, 2H), 3.20 (br s, 6H), 4.00 (s, 3H), 4.40 (d, 2H), 8.40 
(s, 1H), 8.90 (s, 1H), 10.75 (s, 1H). 
LRMS(TSP): 413.3 (MH+). 
Example 27 

5-(5-Ethvnvl-2-isobutoxv-3-Pvridinvn-2-methvl-3-proDvl-2.6-dihvdro-7^ 
pyrazolof4.3-cflpvrimidin-7-one 

5-(5-lodo-2-isobutoxy-3-pyridinyl)-2-methyl-3-propyl-2,6-dihydro-7H- 
pyrazolo[4,3-Gf|pyrimidin-7-one (Example 22) (3 g, 6.42 mmol), 
trimethylsilylacetylene (4.5 mL, 32.1 mmol), copper(l) iodide (37 mg, 0.19 
mmol), Pd (PPh 3 ) 2 CI 2 (13.5 mg, 0.19 mmol) were stirred together in a 
mixture of acetonitrile (50 mL) and triethylamine (50 mL) at 40°C for 16 h 
under a nitrogen atmosphere. The solvent was evaporated and the crude 
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Methvl 6 : isobutoxv-5-(2-methvl-7-oxo-3-proDvl-6.7-dihvdro-2H-pyrazolo- 
f4.3-cflpvrimidin-5-vl)nico1inate 

The title compound was made by the method of Example 2 using the title 
compound of Example 22. 
5 1 H NMR (300 MHz, CDCI 3 ): 5 = 1.05 (t, 3H), 1:15 (d, 6H), 1.80 (m, 2H), 
2.30 (m, 1H), 3.00 (t, 2H), 4.00 (s, 3H), 4.10 (s, 3H), 4.40 (d, 2H), 8.80 (s, 
1H),9.30 (s, 1H), 10.65 (s, 1H). 
LRMS (TSP): 400.1 (MH + ). 

io Example 24 

6-lsobutoxv-5-(2-methvl-7-oxo-3-propyl-6.7-dihvdro-2H-Pvrazolo[4.3-o1- 
pyrimidin-5-vDnicotinic acid 

The title compound was made by the method of Example 3 using the title 
compound of Example 23. 
15 1 H NMR (300 MHz,'CDCI 3 ): 8 = 1.05 (t, 3H), 1.10 (d, 6H), 1.80 (m, 2H), 
2.25 (m, 1H), 3.05 (t, 2H), 4.10 (s, 3H), 4.40 (d, 2H), 8.95 (s, 1H), 9.20 (s, 
1H), 11.10 (brs, 1H). 
LRMS (TSP): 386.1 (MH + ). 

20 Example 25 

5- f5-f4.4-Dimethvl-4.5-dihvdro-1.3-oxazol-2-vn-2-isobutoxv-3-Pvridinvll-2- 
met hvl-3-propvl-2 . 6-dihvd ro-7 H-ovrazolof 4 .3- olPvrimidin-7-one 

6- lsobutoxy-5-(2-methyl-7-oxo-3-propyl-6,7-dihydro-2H-pyrazolo[4,3-c(|- 
pyrimidin-5-yl)nicotinic acid (Example 24) (200 mg, 0.52 mmol) was 

25 dissolved in dichloromethane and oxalyl chloride (0.18 mL, 2.8 mmol) was 
added followed by 1 drop of A/,A/-dimethylformamide. The mixture was 
stirred for 2 h and the solvent was then removed in vacuo, azeotroping 
with further dichloromethane. A dichloromethane solution of the acid 
chloride was then added to a solution of 2-amino-2-methyl-1-propanol 

30 (0.05 mL, 0.52 mmol) and diisopropylethylamine (0.09 mL, 0.62 mmol) in 
dichloromethane and the mixture stirred for 2 h. The reaction mixture was 
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Example 20b 

5-(2-Butoxv-5-ethvnvl-3-pyrid^ 
7H-pvrazolof4.3-cflpvrimidin-7-one ' . 

The title-compound was made by the method of Example 15 using the title 
.compound of Example 20a. 

1 H NMR (300 MHz, CDCI 3 ): 8 = 1.00 (t, 3H) } 1.40 (t, 3H), 1.55 (m, 2H),. 
1.90 (m, 2H), 3.00 (q, 2H), 3.20 (s, 1H), 3.35 (s, 3H), 3.80 (t. 2H), 4.60 (t, 
2H), 4.80 (t, 2H), 8.40 (s, 1 H), 8.85 (s, 1 H), 1 1 .00 (s, 1 H). 
LRMS (TSP): 396.4 (MhT). 

Example 21 

5-(5-Acetvl-2-butoxv-3-pvridinvn-3-ethvl-1-(2-methoxvethvl)-1.6-dihvdro- 
7H-pvrazolof4.3-dlpvrimidin-7-one < 
The title compound was made by the method of "Example 16 using the title 
compound of Example 20. 

1 H>JMR (300 MHz, CDCI 3 ): 6 = 1.00 (t, 3H), 1.40 (t, 3H), 1.60 (m, 2H), 
1.90 (m, 2H), 2.60 (S, 3H), 3.00 (q, 2H), 3.30 (s, 3H), 3.80 (t, 2H), 4.60 (t, 
2H), 4.75 (t, 2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.90 (S, 1H). 
LRMS (TSP): 413.9 (MH + ). 

Example 22 

5-(5-lodo-2-isobutoxv-3-pvridinvn-2-methvl-3-propvl-2.6-dihvdro-7H- 
pyrazolof4.3-o1Pvrimidin-7-one 

The title compound was made by the method of Example 1 using the title 
compound of Preparation 14. 

1 H NMR (300 MHz, CDCI 3 ): 5 = 1.05 (t, 3H), 1.10 (d, 6H), 1.80 (m, 2H), 
2.25 (m, 1H), 3.00 (t, 2H), 4.05 (s, 3H), 4.30 (d, 2H), 8.40 (s, 1H), 9.00 (s, 
1H), 10.70 (S, 1H). 
LRMS (TSP): 468.1 (MH + ). 

Example 23 
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1 H NMR (300 MHz, CDCI 3 ): 8 = 0.25 (s, 9H), 1.t)0 (t, 3H), 1.40 (t, 3H), 
1.60 (m, 2H), 1.90 (m, 2H), 3.00 (q, 2H), 3.35 (s, 3H), 3.85 (t, 2H), 4.60 (1, 
2H), 4.80 (t, 2H), 8.40 (s, 1 H), 8.80 ,(S, 1 H), 1 1 .00 (s, 1 H). 
LRMS (tSP): 467.5 (MH + ). 
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1 H NMR (400 MHz, CDCI 3 ): 8 = 1.00 (t, 3H), 1.40 (t, 3H), 1.50 (m, 2H), 
1.95 (m, 2H), 2.35 (s, 6H), 2.80 (t, 2H), 3.10 (q, 2H), 3.20 (t, 2H), 3.30 (s, 
3H), 3.90 (t, 2H), 4.45 (t, 2H), 4.65 (t, 2H); 8.80'(s, 1H), 9.25 (s, 1H), 10.60 
(s, 1H). 

LRMS(TSP): 471.3 (MH + ). 
Example 19 

5-(2-Butoxv-5-[3-(4-ethvl-1-piDerazinvnprQDanovn-3-Dvriclinvl)-3-ethvl-2-r2- 

methoxvethvn~2.6-dihvdro-7H-pvrazolof4.3-tflpyrimidin-7-one 

The title compound was prepared by the method of Example 18 

'H NMR (400 MHz, CDCI 3 ): 5 = 1.00 (t, 3H), 1.10 (t, 3H), 1.40 (t, 3H), 1.55 

(m, 2H), 1.95 (m, 2H), 2.40 (q, 2H), 2.40-2.70 (m, 8H), 2.85 (t, 2H), 3.10 

(q, 2H), 3.20 (t, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.40 (t, 2H), 4.70 (t, 2H), 

8.80 (s, 1H), 9.20 (s, 1H), 10.60 (s, 1H).' 

LRMS (TSP): 540.1 (MH+). 

Example 20 

5-r2-Butoxv-5-iodo-3-Dvridinvn-3-ethvl-1-(2-methoxvethvl)-1.6-dihvdro-7H- 
PvrazoIof4.3-of|pvrimidin-7-one 

The title compound was made by the method of Example 1 using the title 
compound of Preparation 1 5. 

1 H NMR (300 MHz, CDCI 3 ): 6 = 1.05 (t, 3H), 1.40 (t, 3H), 1.60 (m, 2H), 
1.95 (m, 2H), 3.00 (q, 2H), 3.35 (s, 3H), 3.85 (t, 2H), 4.60 (t, 2H), 4.80 (t, 
2H), 8.40 (s, 1 H), 9.00 (s, 1 H), 1 0.95 (s, 1 H). 
LRMS (TSP): 497.8 (MH*). 

Example 20a (Preparative example) 

5-(2-Butoxv-5-trimethvlsilvlethvnvl-3-pvridinvn-3-ethvl-1-f2-methoxvethvh- 
1.6-dihvdro-7H-pvrazolor4.3-olpyrimidin-7-one 

The title compound was made by the method of Example 14 using the title 
compound of Example 20. 



WO 01/271] 2 



PCT/IBO0/O143O 



— Ill — 

m 

for 5 minutes to degas the solution. After cooling potassium 
hexamethyldisilazide (360 mg, 1.80 mmol) was added and the solution 
reheated to reflux for 8 h. The cooled reaction mixture was evaporated to 
dryness and partitioned between ethyl acetate and water after 1 N 

5 hydrochloric acid had been used to adjust the pH to 8. The organic phase 
was separated and washed with brine, dried (MgS0 4 ) and evaporated. 
The crude product was purified by flash column chromatography (gradient 
elution from 100% dichloromethane : 0.5% ammonia to 99% 
dichloromethane : 1% methanol : 0.5% ammonia) to give the title 

10 compound (45 mg, 29%). 

*H NMR (300 MHz, CDCI3): 8 = 1.40 (t, 3H), 1.50 (d, 3H), 2.60 (s, 3H), 
3.10 (q, 2H), 3.30 (S, 3H), 3.50 (s, 3H), 3.60-3.80 (m, 2H), 3.90 (t, 2H), 
4.40 (t, 2H), 5.60 (m, 1H), 8.80 (s, 1H), 9.10 (s, 1H), 10.80 (s, 1H). 
LRMS(TSP): 430.3 (MH*)'. 

15 Example 18 

5-(2-Butoxv-5-f3-(dimethvlamino)proDanovll-3-Dvridinvl)-3-ethvl-2-(2- 
methoxvethvlV2.6-dihvdro-7H-pvrazolof4.3-olpyrimidin-7-one 
Dimethylamine hydrochloride (280 mg, 31 mmol) was added to 
formaldehyde (72 mg, 2 ml_ of a 37-41% aqueous solution) and the 

20 mixture sonicated until the white solid dissolved. After 30 min acetic 
anhydride (1 .2 mL) was added and the mixture warmed in a water bath 
until a clear solution was obtained. A portion of this solution (0.16 mL) 
was added to 5-(5-acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(2-methoxyethyl)- 
2,6-dihydro-7H-pyrazolo[4,3-c(]pyrimidin-7-one (Example 16) (100 mg, 

25 0.24 mmol) and the resulting solution heated in a water bath. After 1 h the 
reaction was cooled and extracted from saturated sodium bicarbonate 
solution with ethyl acetate. The organics were washed with a further 
portion of sodium bicarbonate solution then brine, dried (MgS0 4 ) and 
concentrated. The residue was purified by flash column chromatography 

30 (gradient elution from 100% dichloromethane to 10% methanol: 
dichloromethane) to give 50 mg product. 
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layer was dried (MgS0 4 ) and concentrated to giye the title compound as a 
white solid (75 mg). 

1 H NMR, (400 MHz, CDCI 3 ): 5 = 1.00 (t, 3H), li.40 (t, 3H), 1.50 (m, 2H), 
1.90 (m,i 2H), 3.05 (q, 2H), 3.20'(S, 1H), 3.30 (s,'3H), 3.85 (t, 2H), 4.40 (t, 
5 '2^,4.60(1,2^,8.40(5,1^,8.80(5,1^,10.70(5,1^'. 
LRMS(TSP): 396.3 (MH + ). 

Example 16 

5-(5-Acetvl-2-butoxv-3-Dvridinvn-3-ethvl-2-(2-methoxvethvl)-2.6-dihvdro- 

10 7/-/-pyrazolo[4.3-cflpvrimidin-7-one 

The title compound of Example 15 (2.4 g, 6 mmol) and mercury sulfate 
(100 mg, 0.34 mmol) were stirred together in a mixture of 1N H 2 S0 4 
(5 mL) and acetone (35 mL). After 2 h a further portion of mercury sulfate 
(100 mg) was added and a third portion (100 nig in 5 mL 1N H 2 S0 4 ) was 

15 added 2 h later. The crude reaction mixture was concentrated and the 

blE^ck residue partitioned between dichloromethane and water. The 

t 

organic phase was separated and washed with saturated sodium 
bicarbonate solution and brine, dried (MgS0 4 ) and evaporated. 
Purification by flash column chromatography (gradient elution from 30% 
20 ethyl acetate: pentane to 1 00% ethyl acetate) gave 780 mg product. 

'H NMR (400 MHz, CDCI 3 ): 6 = 1.00 (t, 3H), 1.40 (t, 3H), 1.55 (m, 2H), 
1.95 (m, 2H), 2.60 (s, 3H), 3.10 (q, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.45 (t, 
2H), 4.65 (t, 2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.60 (s, 1H). 
LRMS (TSP): 414.3 (MH + ). 

25 

Example 17 

5-f5-Acetvl~2-f2-methoxv-1-methvlethoxv)-3-Pvridinvl1-3-ethvl-2-(2- 
methoxvethvl)-2.6-dihvdro-7H-pvrazolof4.3-cf|pyrimidin-7-one 
5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro- 
30 7H-pyrazolo[4,3-cflpyrimidin-7-one (Example 16) (150 mg, 0.36 mmol) was 
dissolved in 1-methoxypropan-2-ol (3 mL) and the solution heated at reflux 
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LRMS (ES): 449.2 (MH + ). 

i 

Example 14 (Preparative example) 

5-(2-But6xv-5-trimethvlsilvlethvnvl-3-pv'ridinvn-3-ethvl-2-(2-meth oxv-ethvn- 

5 2.6-dihvdro-7H-pvrazolof4.3-dlpyrimidin-7-one 

'The title compound from Example 1 (127 mg, 0.25 mmol) was suspended 
in triethylamine (2 mL) and trimethylsilylacetylene (38 mg, 0.39 mmol) and 
acetonitrile (2 mL to try and solubilise reactants). Pd(PPh 3 ) 2 CI 2 
(5 mg, 0.006 mmol) and cuprous iodide (1 .2 mg, 0.006 mmol) were added 

io and the reaction mixture stirred. After 1 h a further portion of 
trimethylsilylacetylene (19 mg, 0.19 mmol) was added and stirring 
continued for 2 h. The solvent was evaporated and the residue partitioned 
between ethyl acetate and water. The organics were washed with brine, 

i 

dried (MgS0 4 ) and concentrated to give a brown foam. Purification by 
is flash column chromatography (gradient , elution from 100% 
dichloromethane to 99% dichloromethane/methanol) gave the. title 
compound as a light brown solid (108 mg). • 
1 H NMR (300 MHz, CDCI 3 ): 5 = 0^5 (s, 9H), 1.00 (t, 3H), 1.40 (t, 3H), 
1.50 (m, 2H), 1 .90 (m, 2H), 3.10 (q, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.40 (t, 
20 2H), 4.60 (t, 2H), 8.40 (s, 1 H), 8.80 (s, 1 H), 1 0.70 (s, 1 H). 
LRMS (TSP): 468.3 (Ml-T). 

Example 1 5 

5-(2-Butoxv-5-ethvnvl-3-pyridinvl)-3-ethvl-2-(2-methoxvethvl)-2.6-dihvdro- 

25 7/-f-pyrazolof4.3-olpvrimidin-7-one 

Potassium fluoride (22 mg, 0.38 mmol) was added to a stirred solution of 
the title compound from Example 14 (90 mg, 0.19 mmol) in aqueous N,N- 
dimethylformamide (2 mL W./V-dimethylformamide /0.2 mL water) at 0°C. 
After 10 min the reaction was allowed to warm to room temperature and 

30 stirred for 2 h. The reaction mixture was diluted with ethyl acetate and 
washed with water, 1 N hydrochloric acid (3 times) and brine. The organic 
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residue triturated with ethyl acetate to give an orange solid. Purification by 
flash column chromatography (elution with 50:1 dichloromethane / 
methanol) gave the title compound as a cream solid (121 mg, 58%). 
MP = 154-1 55°C. 

'H NMR (300 MHz, CDCI 3 ): 6 = 1.00 (t, 3H), 1.40 (t, 3H), 1.60 (m, 2H), 
1.95 (m, 2H), 3.05 (q, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.40 (t, 2H), 4.60 (t, 
2H), 6.50 (S, 1H>; 6.70 (s, 1H), 7.50 (s, 1H), 8.60 (s. 1H). 9.00 (s, 1H), 
1.0.80 (s, 1H). 
LRMS (ES): 438.1 (MH + ). 



10 



Example 13 

5-(2-Butoxv-5-r2-pvridvll-3-pyridinvn-3-ethvl-2-(2-methoxvethvn-2.6- 
dihvdro-7H-pyrazolof4.3-of)pvrimidin-7-one 

2-Tributyltiri pyridine (192 mg, 0.52 mmol), lithium chloride (170 mg, 4.00' 
15 mmol), cuprous iodide (11.5 mg, 0.06 mmol), Pd(PPh 3 ) 4 (46.5 mg, 0.04 
mmol) and the title compound of Example 1 (200 mg, 0.40 mmol) were 
stirred together in dioxan (10 mL) under a nitrogen atmosphere. The 
mixture was heated at reflux for 3.5 h, allowed to cool and the solvent 
removed in vacuo. The residue was taken up in ethyl acetate and shaken 
20 vigorously with 5% aqueous potassium fluoride solution for 
10 min and the mixture filtered through Arbocel®. The organic layer was 
separated, washed with 5% aqueous potassium fluoride solution, 
saturated sodium bicarbonate solution and brine. The organics were dried 
(MgS0 4 ) and concentrated. The solid was partially purified by trituration 
25 with cold ethyl acetate and further purified by flash column 
chromatography (elution with 50:1 dichloromethane/methanol) to give the 
title compound (52 mg, 29%). 

1 H NMR (300 MHz, CDCI 3 ): 6 = 1.00 (t, 3H), 1.40 (t, 3H), 1.55 (m, 2H), 
1.95 (m, 2H), 3.10 (q, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.45 (t, 2H), 4.60 (t, 
30 2H), 7.30 (m, 1H), 7.80 (m, 2H), 8.75 (d, 1H), 8.90 (s, 1H), 9.30 (s, 1H), 
10.80 (s, 1H). 
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Example 1 1 

5W2"ButoxV'5>f3-(trifluoromethvnphenvl1-3-pyridihvl)-3"ethvl-2-(2- 

methoxvethvn'2.6-dihvdro-7H-pvrazolol4,3-c/|pvrimidin-7-one 

5-(2-But,bxy-5-iodo-3-pyridinyl)-3-ethy^ 

5 pyrazolo[4,3-tfjpyrimidin-7-one (Example 1) (140 mg, 0.28 mmol), K 2 C0 3 
1 (78 mg, 0.56 mmol) and 3-trifluoromethylboronic acid (60 mg, 0.34 mmol) 
were stirred together in aqueous dioxan under a nitrogen atmosphere. 
The mixture was immersed in a pre-heated oil bath at 120°C for a few 
minutes and Pd(PPh 3 ) 4 (34 mg, 0.028 mmol) was added. The mixture was 

10 heated at reflux for 2 h and then cooled. The cooled mixture was 
concentrated and partitioned between ethyl acetate and water. This was 
then filtered through an Arbocel® pad to remove the palladium residues 
and the organic layer separated, washed with sodium bicarbonate solution 

then brjne, dried (MgS0 4 ) and concentrated. Recrystallisation from ethyl 

. , . ...... ^ 

is acetate gave the title compound (101 mg, 70%)., 

1 H N NMR (300 MHz, CDCb): 8 = 1.00 (t, 3H), 1.40 (t, 3H), 1.60 (m, 2H), 
2.00 (m, 2H), 3.05 (q, 2H), 3.25 (s, 3H), 3.90 (t, 2H), 4.45 (t, 2H), 4.65 (t, 
2H), 7.60 (m, 2H), 7.80 (d, 1H), 7.85 (s, 1H), 8.50 (s, 1H), 8.95 (s, 1H), 
10.85 (S, 1H). 

20 LRMS (ES): 516.1 (MH + ). 

Analysis: found C, 60.21; H, 5.43; N, 13.48; CaeHseNsC^ requires C, 
60.57; H, 5.47; N, 13.58. 

Example 12 

25 542-Butoxv-5-(2-furvn-3-Dvridinvl1-3-ethvl-2-(2-methoxvethvn-2.6-dihvdro- 
7H-Pvrazolof4.3-cflPvrimidin-7-one 

Pd(PPh 3 ) 4 (46.5 mg, 0.04 mmol) was added to a stirred mixture of 
potassium carbonate (55 mg, 0.40 mmol), 2-furylboronic acid (54 mg, 0.48 
mmol) and the title compound of Example 1 (200 mg, 0.40 mmol) in 
30 degassed dioxan / water (10 mL of 4:1 mixture). The mixture was heated 
at reflux for 2 h and cooled. The solvent was removed in vacuo and the 
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N 

/ 


500.5 


(300 MHz, CDCI 3 ) 5: 1 .00 (t, 3H), 1 .40 
(t, 3H), 1.55 (m, 2H), 1.90 (m, 2H), 3.00 
(s, 3H); 3.05 (q, 2H), 3.0-3.1 (m, 2H), 
•3.20 (s, 3H), 3.30 (s, 3H), 3.45 (m, 2H), 
3.80 (t, 2H), 3.90 (m, 2H), 4.40 (t, 2H), 
4.60 (t, 2H), 8.40 (s, 1H), 8.80 (s, 1H), 
12.0 (br s, 1H). 


10* 




fi01 7 


(300 MHz, CDCI3) 0: 1.00 (t, 3H), 1.40 
(t, 3H), 1.55 (m, 2H), 1.85 (m, 2H), 2.60 
(br s, 2H), 2.90-3.30 m, 4H), 3.30 (s, 
3H), 3.90-4.10 (m, 4H), 4.40 (t, 2H), 
4.60 (br s, 3H), 7.40-8.30 (m, 5H), 8.40 
(s, 1 H), 8.80 (S, 1 H), 1 0.75 (br s, 1 H). 



was the amine used 

2 = 2-(2-methylaminbethyl)pyridine was the amine used 

3 = 2,3-dihydro-1,4-benzodioxin-2-yl-A/-methylmethanamine (Gazz. Chim. 
Ital. 83; 1 953; 1 44; 1 48) was the amine used. 

4 = /V,/V,/V-trimethylethylenediamine was the amine used. 

5 = 2-[2-(methylamino)ethyl]-1-(2H)-phthalazinone (EP 242 173) was the 
amine used. 
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Examples 6 to 10 ' 

The following compounds were made by the same method as Example 5 




from the compound of Example 3 and the appropriate amine. 



Ex. 


R1 


LRMS 


NMR 


6 1 


NHSO,Me 

i 


626.7 


(300 MHz, CDCI 3 ) 8: 1.00 (t, 3H), 1.40 
(m, 3H), 1.50 (m, 2H), 1.90 (m, 2H ), 
2.80-3.20 (m, 10H), 3.30 (s, 3H), 3.40- 
3.80 (m, 2H), 3.85 (t, 2H), 4.40 (t, 2H), 
4.60 (t, 2H), 6.80 : 9.80 (m, 7H), 10.80 » 
(s,1H). 


r 




534.5 


(300 MHz CDCU) 5: 1.00 (t, 3H), 1.40 
(t, 3H), 1.50 (m, 2H), 1.90 (m, 2H), 3.00 
(q, 2H), 3.20 (s, 3H), 3.25 (s, 3H), 3.50 
(m, 2H), 3.80 (t, 2H), 3.90 (m, 2H), 4.40 
(t, 2H), 4.60 (t, 2H), 7.70 (m, 1H), 7.80 
(m, 1H), 8.25 (m, 2H), 8.80 (m, 2H). 


8 3 




577.7 


(300 MHz, CDCI 3 ) 8:1.00 (t, 3H), 1.40 
(t, 3H), 1.55 (m, 2H), 1.90 (m, 2H), 3.00 
(q, 2H), 3.20 (s, 3H), 3.30 (s, 3H), 3.70 
(m, 1H), 3.80 (t, 2H), 4.10 (m, 2H), 4.40 
(m, 1H), 4.45 (m, 3H), 4.60 (t, 2H), 6.95 
(m, 4H), 8.40 (s, 1H), 8.80 (s, 1H), 
10.75 (s, 1H). 
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Example 5 

6-Butoxv-5-f3-ethvl-2-(2 -methoxvethvn-7-oxo-6.7-dihvdro-2H-Dvrazolof4.3- 
(^Pvrimidin -5-vll-A/-me1hoxv-A/-methvlnicotinamid^ 

6-Butoxy-5-[3-ethyl-2-(2-methoxyethyl)-7-oxo-6',7 i <Jihydro-2H-pyra20lo- 
t [4,3-o(]pyrimidin-5-yl]nicotinic acid (Example 3) (200 mg, 0.48 mmol) was 
dissolved in dichloromethane and 1 -hydroxybenzotriazole hydrate 
(78 mg, 0.58 mmol) and 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide 
hydrochloride (120 mg, 0.58 mmol) were added followed by 
diisopropylethylamine (0.34 ml_, 1.95 mmol). /V.Odimethylhydroxyl-amine ' 
hydrochloride (56.3 mg, 0.58 mmol) was added and the mixture stirred at 
room temperature for 14 h. A further 0.29. mmol of 1 -hydroxy- 
benzotriazole hydrate and 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide 
hydrochloride were added and the reaction stirred for a further 3 h. The 
reaction mixture was diluted with further dichlbromethane, washed with 
water, dried (MgS0 4 ) and concentrated. Purification by flash column . 
chromatography (gradient elution from dichloromethane to 5% methanol: 
dichloromethane) gave the title compound (1 78 mg, 81 %). 
1 H NMR (300 MHz, CDCfe): 8 = 1.00 (t, 3H), 1.40 (t, 3H), 1.60 (m, 2H), 
1.95 (m, 2H), 3.05 (q, 2H), 3.25 (s, 3H), 3.40 (s, 3H), 3.60 (s, 3H), 3.90 (t, 
2H), 4.40 (t, 2H), 4.60 (t, 2H), 8.65 (s, 1H), 9.20 (s, 1H), 10.75 (s, 1H). 
LRMS (TSP): 459.7 (MH + ) 

Analysis: found C, 57.80; H, 6.56; N, 18.02; C^HaoNeOs requires C, 
57.63; H, 6.59; N, 18.33. 
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5-f2-Butoxv-5-(hvdroxvmethvn-3-DvridinvlV3-ethvl-2-(2-methoxvethvl)-2,6- 
dihvdro-7H-pvrazolo[4.3-(JlDvrimidin-7-one 
. Carbonyidiimidazole (47 mg, 0.24 mmol) was added to a stirred solution of 
5 6-butoxy-5-[3-ethyl-2-(2-methoxyethyl)-7-oxo-^^ 

' cf|pyrimidin-5-yl]nicotinic acid (Example 3) (100 mg, 

0.24 mmol) in tetrahydrofuran (3 mL) under a nitrogen atmosphere. The 
mixture was stirred at room temperature for 1 h. A further 20 mg of 
carbonyidiimidazole was added and the mixture stirred for a further 1 h. 
10 The mixture was cooled to 0°C and water (0.3 mL) added followed by 
sodium borohydride (27.4 hng, 0.72 mmol). Stirring was continued for 1 h. 
The reaction mixture was quenched with water and extracted from 2 N HCI 
with ethyl acetate. The organic fractions were washed with brine, dried 
(MgS0 4 ) and evaporated to give the crude product. The crude product 
15 was purified by flash column chromatography (gradient elution from 
dichloromethane to 5% methanol: dichloromethane) to give the title 
compound (20 mg, 21%). • 
1 H NMR (300 MHz, CDCI 3 ): 5 = 1.00 (t, 3H), 1.40 (t, 3H), 1.50 (m, 2H), 
1.90 (m, 2H), 2.20 (br s, 1H), 3.05 (q, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.40 
20 (t, 2H), 4.55 (t, 2H), 4.75 (s, 2H), 8.20 (s, 1H), 8.80 (s, 1H), 10.80 (s, 1H). 
LRMS (TSP): 402.4 (MH + ) 

Analysis: found C, 59.06; H, 6.79; N, 17.01; C20H27N5O4O.3H2O requires 
C, 59.04; H.6.84; N, 17.21. 
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flash column chromatography (gradient elution from dichloromethane to 
2% methanol: dichloromethane) to give the title compound (89 mg, 100%). 
1 H NMR (300 MHz, CDCI 3 ): 6 = 1.00 (t, 3H), 1.40 (t, 3H), 1.50 (m, 2H), 
1.90 (m, 2H), 3.05 (q, 2H), 3.25 (s, 3H), 3.90 (t, 2H), 4.00 (s, 3H), 4.40 (t, 
2H), 4.60 (t, 2H), 8.85 (s, 1 H), 9.25 (s, 1 H), 1 0.60 (s, 1 H). 
LRMS (TSP): 430.2 (MH + ). 

Example 3 

6-Butoxv-5-f3-ethvl-2-f2- methoxvethvh-7-oxo-6.7-dihvdro-2H-pvrazolof4.3- 
dlovrimidin-5-vllnicotinic acid 

Sodium hydroxide (0.52 mL of 2N) was added to a solution of methyl 6- 
butoxy-5-[3-ethyl-2-(2-methoxyethyl)-7-oxo-6,7-dihydro-2H-pyrazolo[4,3- 
cdpyrimidin-5-yl]nicotinate (Example 2) (226 mg, 0.53 mmol) in dioxane. 
The solution was stirred for 14 h. The 1 pH was adjusted to pH 2-3 with 1 
hydrochloric acid (1N) and the mixture concentrated to dryness. Hot 
ethanol was added to the solid and the slurry filtered. The ethanol solution 
was concentrated and the resulting solid was washed with 
dichloromethane resulting in the title compound (156 mg, 72%). 
'H NMR (300 MHz, CDCI 3 ): 5 = 1.00 (t, 3H), 1.40 (t, 3H), 1.55 (m, 2H), 
1.90 (m, 2H), 3.10 (q, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.55 (t, 2H), 4.65 (t, 
2H), 8.95 (s, 1H), 9.25 (s, 1H), 10.90 (s, 1H). 
LRMS (TSP): 416.5 (MH + ). 
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Synthesis of the Compounds of Formulae 1A and IB 
Example 1 

5-(2-Butoxv-5-iodo-3-Dvridinvn-3-ethvl-2-(2-methoxvethvn-2.6-dihvdro-7H- 

5 pvrazolof4.3-d|pvrimidin-7-one 

Potassium hexamethyldisilazide (46 mg, 0.23 mmol) was added to A/-(3- 
(aminocarbonyl)-5-ethyl-1-(2-methoxyethyl)-1H-pyrazol-4-yl]-2-butoxy-5- 
iodonicotinamide (Preparation 13) (100 mg, 0.19 mmol) in degassed n- 
butanol (2 mL) and the solution stirred under a nitrogen atmosphere. The 

10 reaction was heated at reflux for 9 h and then cooled. The butanol was 
removed in vacuo and the residue partitioned between dichloromethane 
and 1 N hydrochloric acid. The organic phase was separated and washed 
with brine, dried (MgS0 4 ) and concentrated to give a white solid. 
Trituration with ethyl acetate gave the title compound (40 mg, 42%) as a 

• . ■ , < , ■ ■ 

15 white solid. 

!H NMR (400 MHz, CDCI 3 ): 8 = 1.00 (t, 3H), 1.40 (t, 3H), 1.55 (m, 2H), 
1.90 (m, 2H), 3.05 (q, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.40 (t, 2H), 4.55 (t, 
2H), 8.40 (s, 1H), 9.00 (s, 1H), 10.70 (s, 1H). 
LRMS (TSP); 498.1 (MH + ). 

20 

Example 2 

Methvl 6-butoxv-5-r3-ethvl-2-(2-methoxvethvh-7-oxo-6.7-dihvdro-2H- 
pvrazolor4.3-of|pyrimidin-5-vnnicotinate 

5-(2-Butoxy-5-iodo-3-pyridinyl)-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro-7H- 
25 pyrazolo[4,3-af|pyrimidin-7-one (Example 1) (100 mg, 0.20 mmol), 
palladium acetate (31.6 mg, 0.141 mmol), 1,2-bis(diphenylphosphino)- 
propane (37 mg, 0.09 mmol) and triethylamine (0.22 mL, 1 .56 mmol) were 
added to methanol (5 mL) and dimethylsulfoxide (0.7 mL). The reagents 
were stirred together under an atmosphere of carbon monoxide (482.6 
30 kPa (70 psi)) at 75°C for 14 h. The reaction mixture was filtered through 
Celite® and the solvent removed in vacuo. The product was purified by 
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9.03 (S, 1H), 10.49 (bs, 1H) 
LRMS (ES - positive) 529 (MH + ) 

Anal. Found C, 58.04; H, 6.85; N,' 15.39. Calcd for C 2 6H36O 6 N6.0.5H 2 O: 
C, 58.09; H, 6.94; N, 15.63. ' 

5 i 

Preparation 63 

5-Acetvl-A/-(5-(aminocarbonvn-3-ethvl-1 -H1 -methvl-1 Mimidazol-2- 
vl)methvn-1H-Dvrazol-4-vl)-2-ethoxvnicotinamide 

10 The title compound was prepared by the method of preparation 13 using 
4-amino-3-ethyl-1-[(1 -methyl- 1 H-imidazol-2-yl)methyl]-1 /+pyrazole-5- 
carboxamide (prepared as in WO 9954333) and the title compound of 
preparation 59. ■ 
1H NMR (400MHz, CDCI 3 ): 5 = 1.25 (m, 6H), 2.60 (s, 3H), 2.70 (q, 2H), 

15 3.95 (s, 3H), 4.80 (q, 2H), 5.60 (s, 2H), 5.80 (br s, 1H), 6.85 (s, 1H), 6.90 
(s, x 1H), 8.90 (s, 1H), 9.00 (s, 1H), 9.80 (br s, 1H); 10.20 (s, 1H). 
LRMS (ES - positive) 440 (MH + ); (ES - negative) 438 (ES ) 

20 Preparation 64 

4-ff1-(5-lodo-2-isobutoxv-3-pvridinvl)vinvnaminoM-methvl-5-DroDvl-1/^ 
pyrazole-3-carboxamide 

The title compound was prepared by the method of preparation 13 using 
the products of preparations 3 and 9. 

25 1 H NMR (300 MHz, CDCI 3 ): 8 = 0.9 (3H, t), 1 .0 (6H, t), 1 .5-1 .65 (2H, m), 

2.2-2.45 (1H, m), 2.82 (2H, t), 3.85 (3H, s), 4.35 (2H, d), 5.2 (1H, br s), 6.6 

(1 H, br s), 8.4 ( 1 H, d), 8.75 (1 H, d), 1 0.2(1 H, br s). 

LRMS (TSP) 486 (MH + ). 
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1H NMR (400MHz, DMSO): 5= 1.12 (t, 3H), 1.42 (t, 3H), 2.58 (s. 3H). 2.73 
(q, 2H), 4.61 (q, 2H), 7.26 (bs, 1H), 7.48 (bs, 1H), 8.72 (s, 1H), 8.90 (s, 
1H), 10.52 (bs,1H), 12.93 (bs,1H). 
LRMS (TSP - positive) 346.2 (MH + ) 
5 Anal. Found C, 55.45; H, 5.64; H, 19.91. Calcd for C 16 H 19 O.N 5 : C, 55.65; 

H, 5.55; N, 20.28. 



10 



15 



20 



25 



30 



Preparation 62 

tert .Butvl 4.|44[f5-acetvl- ?-^hnxv-3-Dvridinvl)carhonYl1amino}-3- 

{ a minnrarbonvl)-R-ftthvl-1 H-Dvra 70 l-1 -y lM -p i p eridinecarboxvlate 
The title compound from preparation 61 (4.32 g, 12.5 mmol) and cesium 
carbonate (4.90 g, 15.0 mmol) were dissolved in DMF (60 ml), and 1-(tert- 
butoxycarbonyl)-4-piperidinylmethane sulphonate (Bioorg. Med. Chem. 
Lett. 1999, 9, 1285) (4.20 g, 15.0 mmol) was added in one portion. The 
mixture was stirred at 100°C under nitrogen for 6h, after which additional 
1-(/ert-butoxycarbonyl)-4-piperidinylmethane sulphonate (1.75 g, 6.26 
mmol) and cesium carbonate (2.00 g, 6.26 mmol) were added. The 
mixture was heated at 60°C for a further 16 h. The mixture was 
concentrated in vacuo, and the residue was partitioned between ethyl 
acetate (200 ml) and water (200 ml). Brine (50 ml) was then added, the 
organic layer separated and the aqueous extracted further with ethyl 
acetate (2 x 100 ml). The combined organic layers were dried (MgS0 4 ), 
and concentrated in vacuo. The crude product was purified by column 
chromatography (first with 98:2 methylene chloride.methanol; and 
repeated with 1:1 to 0:1 pentane:ethyl acetate) to yield the title compound 
as a white solid (3.8 g, 7.19 mmol). 
m.p. 197-202°C 

1H NMR (400MHz, CDCI 3 ): 6 = 1 .24 (t, 3H), 1.49 (s, 9H), 1.58 (t, 3H), 1.92 
(m, 2H), 2.15 (m, 2H), 2.60 (s, 3H), 2.90 (m, 2H), 2.93 (q, 2H), 4.22 (m, 
1H), 4.29 (m, 2H), 4.78 (q, 2H), 5.26 (bs, 1H), 6.66 (bs, 1H). 8.88 (s, 1H), 
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ml), dried (MgS0 4 ) and concentrated in vacuo to give a beige solid. This 
was recrystallised from isopropyl alcohol to yield the title compound as a 
pale brown solid (1.1 g, 2.75 mmol)' . 
m.p. 238-240°C 

.1H NMR (400MHz, CDCfe): 8 = 0.39 (m, 2H), 0.60 (m, 2H), 1.18 (t, 3H), 
1.26 (m, 1H), 1.53 (t, 3H), 2.58 (s, 3H), 2.92 (q, 2H), 3.95 (d, 2H), 4.74 (q,. 
2H), 5.26 (br s, 1 H), 6.64 (br s, 1 H), 8.85 (s, 1 H), 9.00 (s, 1 H), 1 0.48 (br s, 
1H). 

LRMS (ES - positive) 400 (MH + ) 

Anal. Found C, 59.34; H, 6.41; N, 16.80. Calcd for 
C20H25O4N5.O.3H2O.O.2IPA: C, 59.35; H, 6.58; N, 16.80. 



Preparation 61 * 

5-Acetvl-A/-f3-(aminocarbonvn-5-ethvl-1H-pvrazol-4-vn-2- 
etlibxvnicotinamide 

A solution of the title compound from preparation 59 (5.70 g, 27.3 mmol) 
and 0-(7-azabenzotriazol-1 -yl)-A/,A/,A/' f /V'-tetramethyluronium hexaf luor- 
phosphate (10.9g, 28.6 mmol) in methylene chloride (100 ml) was added 
to a solution of 4-amino-3-ethyl-1H-pyrazole-5-carboxamide (prepared as 
WO 98/49166) (4.20 g, 27.3 mmol) and diisopropylethylamine (23.7 ml, 
136.2 mmol) in methylene chloride (115 ml). After 1h the mixture was 
diluted with brine (100 ml) and washed with NaHC0 3 (sat. aq., 100 ml) and 
then HCI (2N, 100 ml). Each aqueous layer was back-extracted with, 
dichloromethane (100 ml), and the combined organics washed with brine 
(100 ml), dried (MgS0 4 ) and concentrated in vacuo. An analytical sample 
of the title compound was obtained by trituration with ethyl acetate, 
followed by recrystallisation from ethanol, while the remainder was purified 
by flash column chromatography (95:5 methylene chloride : methanol as 
eluent) to yield the title compound (total weight = 7.8 g, 22.5 mmol). 
m.p. 21 7-21 9°C 
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Preparation 59 

fi-Acetvl-2-e thn^nicotinic acid 

To a solution, of the title compound of preparation 58 (7.15 g, 32.0 mmol) 
5 in dioxane (50 ml) was added a solution of sodium hydroxide (2.56 g, 64.1 
' mmol) in water (1 0 ml). The mixture was stirred at RT for 2h, after which it 
was concentrated in vacuo. The residue was partitioned between ethyl 
acetate (100 ml) and water (100 ml). The aqueous layer was separated, 
acidified with 2N HCI, and then extracted with ethyl actetate (3 x 100 ml). 
,o These combined organic extracts were washed with brine (100 ml), dried 
(MgS0 4 ) and concentrated in vacuo to yield the title compound as a yellow 
solid (6 g, 28.6 mmol). 
m.p. 117-1 18°C 

1H NMR (300MHz, CDCI3): 6 = 1.54 (t, 3H), 2.62 (s, 3H), 4.78 (q, 2H), 8.95 

15 (brs,2H) 1 ' 

LRMS (ES - negative) 208 (MKT) 

Anal. Found C, 57.32; H, 5.43; N, 6.53. Calcd for C 10 H 11 6 4 N: C, 57,41; H, 
5.30; N, 6.70. 



20 



Preparation 60 

^ ^» v :^/■p- fa mi^nr■ a rh 0 nvh -1-(r.yrlonroDvlmeth^rn-5•ethvMH•py^azol•4- 
yr|-2-ethoxY"'Cotinamide 

A solution of the title compound of preparation 56 (800 mg, 3.82 mmol) 
25 and 0-(7-azabenzotriazol-1-yl)-/N/,/N/,N',/V'-tetramethyluronium hexafluor- 
phosphate (1.59 g, 4.40 mmol) in DMF (30 ml) was added to a solution of 
the title compound of preparation 55 (796 mg, 3.82 mmol) and 
diisopropylethylamine (3.33 ml, 19.1 mmol) in DMF (15 ml). After 1h the 
DMF was removed in vacuo, and the residue was partitioned between 
30 ethyl actetate (200 ml) and water (200 ml). The organic layer was 
separated, washed with NaHC0 3 (sat. aq., 100 ml) and 1N HCI (aq., 100 
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layer was dried over MgS0 4 , and concentrated in vacuo to give the title 
compound as an off-white solid (34 g, 1 1 1 mmol). 
m.p. 67-69°C 

1H NMR (400MHz, CDCI 3 ): 5 = 1.41 (t, 3H), 3.90 (s, 3H), 4.43 (q, 2H), 8.36 . 

(S, 1H),8.44(s, 1H) 

LRMS (TSP - positive) 308 (MH + ) 

Anal. Found C, 35.06; H, 3.18; N, 4.45. Calcd for C 9 H 10 O 3 NI: C, 35.20; H, 
3,28; N, 4.56. 



Preparation 58 

Methyl 5-acetyl-2-ethoxynicotinate 

Palladium (II) acetate (877. mg, 3.90 mmol), butyl vinyl ether (19.8 ml, 0.15 
mol) and tri-o-tolyl phosphine (2.37 g, 7.81 mmol) were added to a stirring' 
solution of the title compound of preparation 57 (15.0 g, 48.8 mmol) and 
triethylamine (10.9 ml, 78.1 mmol) in acetonitrile (150 ml). The mixture 
was refluxed for 1.5h under nitrogen, and then the solvent removed in 
vacuo. The residue was taken up in 6N HCI (60 ml), and stirred at RT for 
1 h. The mixture was then diluted with water, and extracted with ethyl 
acetate (3 x 250 ml). The combined organic layers were dried (MgS0 4 ) 
and concentrated in vacuo. The brown residue was purified by flash 
column chromatography (methylene chloride as eluent) to give an off-white 
solid, which was recrystallised from diisopropylether to yield the title 
compound as pale brown needles (5.3 g, 23.7 mmol). 
m.p. 111-112°C 

1H NMR (400MHz, CDCI 3 ): 8 = 1.41 (t, 3H), 2.56 (s, 3H), 3.89 (s, 3H), 4.54 
(q, 2H), 8.62 (s, 1H),8.83 (s, 1H) 
LRMS (TSP - positive) 224 (MH + ) 

Anal. Found C, 59.1 1; H, 5.80; N, 6.22. Calcd for C 11 H 13 0 4 N: C, 59.19; H, 
5.87; N, 6.27. 
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stirred solution of the title compound of preparation 37 (15.0 g, 51.2 mmol) 
and triethylamine (10.5 ml, 81.9 mmol) in acetonitrile (150 ml). The 
mixture was refluxed for 3h under nitrogen, and then stirred at RT for 16h. 
The solvent was removed in vacuo, and the residue taken up in 6N HO 
, (80 ml) and stirred at RT for 40 min. The mixture was then diluted with 
water and ethyl acetate, filtered through Arbocer and the organic layer 
was separated. The aqueous phase was extracted with ethyl acetate (3 x 
200 ml), and the combined organics were dried (MgSO,) and concentrated 
in vacuo. The crude product was then taken up in NaHC0 3 (sat. aq., 500 
o ml) and ethyl acetate (200 ml). The organic layer was separated, the 
aqueous layer washed with dichloromethane (200 ml), acidified with cone. 
• HCI to P H 1 , and extracted with ethyl acetate (5 x 200 ml). The combined 
extracts were washed with brine (200 ml), dried (MgSO<) and concentrated 
in vacuo. Purification of the crude product by column chromatography 
is (99:1:0.25 ethyl apetate:methanol:acetic acid as eluent), and then 
recrystallisation from hot diisopropylether gave the title compound, as a 
yellow solid (3.91 g, 1 8.9 mmol). 

1H NMR (400 MHz, CDCI 3 ): 6 = 1.60 (t, 3H); 2.60 (s, 3H), 4.80 (q, 2H). 
8.93 (s,1H), 8-96 (S.1H). 
20 LRMS (ES - negative) 208 (MH') 



25 



30 



Preparation 57 

Methyl 2-ethoxy-5-iodonicotinate 

Concentrated sulphuric acid (2 ml) was added to a stirring suspension of 
the title compound of preparation 37 (40 g, 137 mmol) in methanol (250 
ml) and the mixture refluxed for 2h. A further aliquot of sulphuric acid (1 
ml) was added, and the mixture refluxed for a further 2h, before standing 
at -18°C for 16h. The off-white precipitate was filtered off and washed 
with methanol, dissolved in ethyl acetate (500 ml) and the solution, 
washed with NaHCO, (sat. aq., 200 ml) and brine (200 ml). The organic 
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3H), 1.3 (m, IH), 2.9 (q, 2H), 4.2 (d, 2H), 6.0 (br s, 1H), 7.15 (br s, 1H). 
LRMS (TSP) 239 (MH + ). 

Analysis: Found C, 50.38; H, 5.93; N, 23.12. Calcd for.CoH^Cb : C, 
50.41; H, 5.92; N, 23.52% ' ' , 

• t 

i * 

1-(cyclopropylmethyl)-5-ethyl-4-nitro-1H-pyrazole-3-carboxamide 

1H NMR (300 MHz, CDCfe): 5 = 0.35-0.41 (m, 2H), 0.6-0.65 (m, 2H), 1.25 

(t, 3H), 1 .2-1 .3 (m, 1 H), 2.95 (q, 2H), 4.0 (d, 2H), 5.85 (br s, 1 H), 7.2 (br s, 

1H). 

LRMS (TSP) 239 (MH + ). , 

Analysis: Found C, 50.30; H, 5.90; N, 23.39. Ca<cd for doHuN^a : C, 
50.41; H, 5.92; N, 23.52% 



Preparation 55 

4-Amino-1-(cvcloproDvlme thvn-5-ethvl-1H-Dvrazdle-3-carboxamide ( 
The title compound was prepared following the method of preparation 11 
using 1 -(cyclopropylmethyl)-5-ethyl-4-nitro-1 H-pyrazole-3-carboxamide 
(from preparation 54b) in 92% yield (7.7 g). 
m.p. 143-145°C. 

1H NMR (400 MHz, CDCI 3 ): 8 = 0.35-0.42 (m, 4H), 1.18 (t, 3H), 1.25-1.35 
(m, 1H), 2.55 (q, 2H), 2.8 (br s, 2H), 4.33 (s, 1H), 4.36 (s, 1H). 
LRMS (TSP) 209 (MH*). 

Analysis: Found C, 57.58; H, 7.78; N, 26.76. Calcd for C 10 H 16 N 4 O : C, 
57.67; H, 7.74; N, 26.91% 



Preparation 56 
5-Acetvl-2-ethoxvnicotinic acid 

Palladium (II) acetate (919 mg, 4.08 mmol), butyl vinyl ether (18.9 ml, 
146.5 mmol) and tri-o-tolyl phosphine (2.50 g, 8.16 mmol) were added to a 
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Anal. Found C. 47.55; H, 5.71; N, 13.07 Calcd for C 25 H 35 O 5 N 6 l.0.3H 2 O, C, 
47.52; H, 5.68; N, 13.30 



5 Preparation 54a 

' 1 .(rvrlnnroD V lme'h Y i)-^thvl-4-nitr o -1 H-pyrazo le-5-carboxam.de 

and 

Preparation 54b , 
i-( r Y rlnnrQ D vlme <h Y h-fi- e thvl-4-n itrn-iH-nvrazole-3-carboxamide 

,0 A suspension of 3-ethyl-4-nitro-1H-pyrazole-5-carboxamide (prepared as 
in W098/49166) (40.0 g, 217 mmol) in dry DMF (300 ml) was treated with 
cesium carbonate (77.8 g, 239 mmol). To this, in a single portion, was 
added cyclopropylmethyl bromide (22.9 ml, 239 mmol) and the resultant 

, Si uspensjon,stirred at RT for 6h. After condensation in vacuo, the residue 

15 was partioned between ethyl acetate (200 ml) and water (200 ml), and the 
insoluble material removed by filtration. The solid was partioned between 
water (200 ml) and methylene chloride (200 ml), and undissolved solid 
removed by filtration. Combined organics were washed with brine (100 
ml), dried over MgSO*. and condensed to a solid (-40 g). The two 
20 regioisomers were separated by crystallisation of the crude mixture. The 
more lipophilic component (Rf = 0.27, methylene chloride:methanol 98:2) 
crystallising from a mixture of methylene chloride (50 ml) and 
diisopropylether (200 ml) to give i-(cyclopropylmethyl)-3-ethyl-4-nitro-1 H- 
pyrazole-5-carboxamide (12 g, 50 mmol). Crystallisation of the mother 
25 liquors from acetonitrile gave the more polar component (Rf = 0.19, 
methylene chloride:methanol 98:2) (10 g, 42 mmol) which was confirmed 
as the l-(cyclopropylmethyl)-5-ethyl-4-nitro-1H-pyrazole-3-carboxamide by 
nOe experiements. The mother liquors contained further material as a 

mixture of regioisomers (20 g, 84 mmol). 
30 i-(cyclopropylmethyl)-3-ethyl-4-nitro-1H-pyrazole-5-carboxamide 

1H NMR (300 MHz, CDCI 3 ): 8 = 0.38-0.42 (m, 2H), 0.5-0.6 (m, 2H), 1 .2 (t, 
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1H NMR (400MHz, CDCI 3 ): 6 = 1.00 (m, 6H), 1.90 (m, 2H), 2.80 (q, 2H), 
4.50 (t, 2H), 5.20 (s, 1H), 5.40 (s, 2H), 6.60 (s, 1H), 6:90 (d, 1H), 7.20 (m, 
1H), 7.60 (app. i, 1H), 8.40 (d. 1H), 8.60 (m, 1H), 8.75 (s. 1H), 10.40 (s, 
1H) 

LRMS (ES- positive ion) 535 (MH + ), (ES - negative ion) 533 (M-H) 

Anal. Found C, 47.53; H, 4.41; N, 15.69. Calcd for C 21 H 2 30 3 N 6 I: C, 47.20; 

H.4.34; N, 15.73. 



Preparation 52 

te/t-Butyl : : 3-(3-(aminoc arbonvlV5-ethvl-4-n(5-iodo-2-DroDoxv-3- 

pyridinyl)carbonvllamino)-1 H-pvrazol-1 -vIM -azetidinecarboxvlate 

The title compound was prepared by the method of preparation 17c using 

the products from preparations 32 and 44. 

1H NMR (400MHz,' DMSO): 8 = 0.95 (t; 3H), 1.05 (t, 3H), 1.40 (s, 9H), 
1.78-1.88 (m, 2H), 2.68 (q, 2H), 4.22-4.35 (m, 4H), 4.40 (t, 2H), 5^33 (t, 
1H), 7.35 (bs, 1H), 7.52 (bs, 1H), 8.40 (s, 1H), 8.55 (s, 1H), 10.10 (s, 1H) 
LRMS (TSP - positive ion) 373.2 (MH + - BOC and I) 
Anal. Found C, 45.11; H, 5.07; N, 13.56 Calcd for C 23 H 31 0 6 N 6 l. 0.2 DCM: 
C, 45.28; H, 5.14; N, 13.66. 



Preparation 53 

fert-Butyl 4-(3-famino carbonvn-5-ethvl-4-nr5-iodo-2-proDoxv-3- 

PVridinvl)carbonvnamino )-lH-pvrazol-1-vn-l-pipGridinecarboxvlate 

The title compound was prepared using the method of preparation 17b, 

and the product from preparation 32 in 52% yield (10.3 g). 

1H NMR (400MHz, CDCI 3 ): 5 = 1.00 (t, 3H), 1.10 (t, 3H), 1.45 (s, 9H), 

1.85-1.95 (m, 4H), 2.10 (m, 2H), 2.84 (m, 4H), 4.10-4.30 (m, 3H), 4.50 (t, 

2H), 5.10 (s, 1H), 6.60 (s, 1H), 8.40 (s, 1H), 8.72 (s, 1H), 10.30 (s, 1H) 

LRMS (TSP - positive ion) 628 (MH + ) 



WO 01/27112 



- 91 -- 



PCT/lBOO/01430 



0.2H 2 O: C, 45.04; H, 5.29; N, 15.01% 



10 



Preparation 49 , i .• 

ethoxv-5-iori r>nicotinamide 

The title compound was prepared by the method of preparation 13 from 

the products of preparations 31 and 47 in 88% yield (4.0 g). 

1H NMR (300 MHz, CDCI 3 ): 5 = 1-2 (t, 3H), 1.5 (1. 3H). 2.4-2.5 (m, 4H), 2.6 , 

(q, 2H), 2.8 (t, 2H), 3.6-3.7 (m, 4H). 4.45 (I, 2H), 4.65 (q. 2H). 5.6 (br 8. 

,1H), 8.3 (br s, 1H), 8.45 (s, 1H), 8.77 (s, 1H), 9.55 (s, 1H). 

LRMS (TSP) 544 (MH + ). 



15 Preparation 50 

rrrm ;^ a rhnn Y h.i.M-cvano Hon 7 Y n-^Pthvl-lH-nvra7ol-4-vl1-2-etho > 

fi-inrionicotinamide 

The title compound was prepared from the title compound of preparation 
38 and 4-cyanobenylchloride in 83% yield (988 mg). 
20 1H NMR (300 MHz, CDCI3): 6 = 1.2 (t, 3H), 1.55 (t, 3H), 2.8 (q, 2H), 3.0 (s, 
3H), 3.1. (S, 3H), 4.65 (q. 2H). 4.95 (s, 2H), 5.2 (br s, 1H). 6.6 (br s, 1H), 
8.40 (d, 1H), 8.80 (d, 1H), 10.45 (br s, 1H). 
LRMS (TSP) 51 4 (MH + ), 537 (MNa*). 



25 

Preparation 51 

N B f A^^^arhnn Yh.fi.ethvl-l- f^- p YnHinvlmethvn-1 H-nvra7Ol-4- V l1-5-i0d0- 
p^prn poxynicotinamide 

The title compound was prepared using the method of preparation 13 anc 
30 the title compounds of preparations 31 and 4-amino-5-ethyl-1-(2- 
pyridinylmethyl)-1 H-pyrazole-3-carboxamide (WO 9849166). 
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Preparation 47 

4- Amino-3-ethvl- 1 -f 2-(4-m orpholinvnethvl1- 1 H-Pvrazole-5-carboxamide 
The title compound of preparation 46a (16 g, 54 mmol) was dissolved in 
ethanol (320 ml) and treated with 10% Pd on. C (1.5 g) before stirring at 
RT under 60 psi of hydrogen for 6 h. The catalyst was removed by 
filtration through Arbocel*, the filtrate concentrated in vacuo to an oil which 
afforded the title compound as a pink solid after trituration with diisopropyl 
ether (13.18 g, 49.3 mmol). 

m.p. 115-7°C. 

1H NMR (300 MHz, CDCI 3 ): 8 = 1.2 (t, 3H), 2.4-2.5 (m, 4H), 2.55 (q, 2H), 
2.8 (t, 2H), 3.4 (s, 2H), 3.6-3.65 (m, 4H), 4.45 (t, 2H). 
LRMS (TSP) 268 (MH + ); 

Analysis: Found C, 53.89; H, 8.04; N, 25.86. Calcd for C 12 H 21 N 5 0 2 : C, 
53.92; H, 7.92; N, 26:20% 

Preparation 48 

A/-{5-(Aminocarbonvn-3- ethvM-r2-f4-morpholinvnethvn-1H-pvrazol-4-vl)-5. 
iodo-2-proDoxvnicotinamide 

The title compound was prepared by the method of preparation 13 using 
the title compounds of preparations 31 and 47. 

m.p. 180-180.5°C. 

1H NMR (300 MHz, CDCI 3 ): 5 = 1.05 (t, 3H), 1.25 (t, 3H), 1.85-1.95 (m, 
2H), 2.4-2.55 (m, 4H), 2.6 (q, 2H), 2.8 (t, 2H), 3.55-3.7 (m, 4H), 4.5 (t, 2H), 
4.55 (t, 2H), 5.6 (br s, 1 H), 8.25 (br s 1 H), 8.5 (s, 1 H), 8.75 (s, 1 H), 9.5 (s, 
1H). 

LRMS (TSP) 558 (MH + ). 

Analysis: Found C, 45.05; H, 5.23; N, 14.59. Calcd for C 21 H 2 9N 6 0 4 I . 
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(m, 2H) ; 7.3'(br s, 1H), 7.7 (br s, 1H), 8.7 (s, 1H), 9.2 (s, 1H), 9.7 (s, 1H). 
LRMS (ES negative ion) 375 (M-H)'. 

Analysis: Found C, 50.99; H, 5.36; N, 22.33. Calcd for C 16 H 20 N 6 O 5 : C, 
51 .06; H, 5.36; N, 22.33% 

5 

Preparation 46a 

■^-Fthvl-1-[2-r4-morpholinvnethvl1-4-nitro-1H-Pvra7ole-5-carboxam ide 
and 

io Preparation 46b 

■R.Pth vl-1-f2-f4-morpholinvl^ethvn-4-ni tro-1H-pyrazole-3-carboxamide 

Using the method of preparations 10a and 10b, the title compounds were 

prepared using 4(2-chloroethyl)morpholine.HCI. The regiochemistry was 

determined by nOe studies. , , 1 

15 

3-Ethyl-1-[2-(4-morpholinyl)ethyl]-4-nitro-1H-pyrazole-5-carboxamide 
m.p. 133°C. 

1H NMR (300 MHz, CDCfe): 5 = 1.25 (t, 3H), 2.4-2.45 (m, 4H), 2.75 (t, 2H), 
2.9 (q, 2H), 3.55-3.65 (m, 4H), 4.45 (t, 2H), 6.4 (br s, 1 H), 7.6 (br s, 1 H). 
20 LRMS (TSP) 298 (MH+). 

Analysis: Found C, 48.47; H, 6.47; N, 23.49. Calcd for CizHigNsCU : C, 
48.48; H, 6.44; N, 23.56% 

5-ethyl-1-[2-(4-morpholinyl)ethyl]-4-nitro-1H-pyrazole-3-carboxamide 

25 m.p. 144.9-147.1°C. 

1H NMR (400 MHz, CDCfe): 8 = 1.25 (t, 3H), 2.4-2.5 (m, 4H), 2.8 (t, 2H), 
3.0 (q, 2H), 3.55-3.65 (m, 4H), 4.2 (t, 2H), 6.0 (br s, 1H), 7.25 (br s, 1H). 
LRMS (TSP) 298 (MH + ). 

Analysis: Found C, 48.49; H, 6.47; N, 23.35. Calcd for C12H19N5O4 : C, 
30 48.48; H, 6.44; N, 23.56% 
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Methvl 5-a mino-2-Dropoxvnicotinate 

The title compound was prepared from the title compound of Preparation 
42 by the method of Preparation 23. , 

1 H NMR (300 MHz, CDCI 3 ) 5 = 1.04 (3H, t)/ 1*0 (2H, m), 3.40 (2H, s), 

, 3.89 (3H, s), 4,28 (2H, t), 7.57 (1H, s), 7.80 (1H, s). 
LP.MS (TSP) : 21 1 (MH) + 

Preparation 44 

te/7-Butvl 3-i odo-1 -azetirtinecarboxvlate 

A mixture of tert-buty| 3-[(methylsulfonyl)oxy]-1-azetidinecarboxylate 
(prepared as described in Synlett 1998, 379; 5.0 g, 19.9 mmol), and 
potassium iodide (16.5 g, 99.4 mmol) in A/,AAdimethylformamide 
(25 mL), was heated at 100°C for 42 h. The cooled mixture was 
partitioned between water and ethyl acetate, and the layers separated. ' 
The organic phase was dried over MgS0 4 , concentrated under reduced ' 
pressure and the residue azeotroped with xylene. The crude product was 
purified by flash column chromatography (dichloromethane as eluant) to 
give the title compound, 3.26 g. 

1 H NMR (300 MHz, CDCI 3 ) 5 = 1.43 (s, 9H), 4.28 (m, 2H), 4.46 (m, 1H), 
4.62 (m, 2H). 

LRMS (TSP) 284 (MH) + 
Preparation 45 

,/y-f5-(Aminocarbonvn-1-mPth v i-3-proDv|.iR p V ra Z o|.4-vn-2-Pthnv Y .^. 
nitron icotinamidft 

The product of preparation 21 and 4-amino-1-methyl-3-propyl-1tt- 
pyrazole-5-carboxamide (prepared as described in EP 526 004) were 
combined using the method of preparation 13. 
m.p.251-3°C. 

1H NMR (300 MHz, d 6 -DMSO): 8 = 0.9 (t, 3H), 1.38 (t, 3H), 1.5-1.7 (m, 
2H), 2.5-2.55 (m, partially obscured by DMSO peak), 3.9 (s, 3H), 4.5-4.65 
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Preparation 40 
2-Propoxvnicotinic acid 

The title compound was prepared in 73% yield from n-propanol using the 

i 

method Of Preparation 1. 
5 1 H NMR (300 MHz, d 6 -DMSO + 1 drop dHrifluoroacetic acid) 8 = 0.95 (t, 
' 3H), 1 .65-1 .8 (m, 2H), 4.25 (t, 2H), 7.0 (m, 1 H), 8.1 (d, 1 H), 8.25 (d, 1 H). 

Preparation 41 , 
Methvl-2-prnpoxvnicotinate ' 

io Diethyl azodicarboxylate (2.2 ml_, 14 mmol) was added dropwise to a 
solution of the title compound of Preparation 40 (2.30 g, 12.7 mmol), 
triphenylphosphine (3.67 g, 14 mmol) and methanol (0.60 ml_, 15 mmol) in 
tetrahydrofuran (20 mL) and the reaction stirred for 18, h at room 
temperature. The reaction mixture was concentrated under reduced 

is pressure, the residue triturated with a 20% diethyl etherpentane solution , 
and/then filtered. The filtrate was concentrated under reduced pressure 
and the residue purified by flash column chromatography (diethyl 
ether:pentane 50:50 as eluant), to afford the title compound (2.2 g, 
1 1 .3 mmol) as a pale yellow oil. 

20 1 H NMR (300 MHz, CDCI 3 ) 8 = 1.07 (3H, t), 1.86 (2H, m), 3.92 (3H, s), 
4.38 (2H, t), 6.93 (1H, m), 8.15 (1H, d), 8.30 (1H, d). 

Preparation 42 

Methvl 5-nitro-2-propoxvnicotinate 
25 The title compound was prepared in 32% yield (after crystallisation from 
methanol) from the title compound of Preparation 41, using the method of 
Preparation 20. 

1 H NMR (300 MHz, CDCI3) 8 = 1.04 (3H, t), 1.84 (2H, m), 3.92 (3H, s), 
4.48 (2H, t), 8.88 (1H, s), 9.14 (1H, s). 



30 



Preparation 43 
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Concentration gave a .residue which was taken up in ethyl acetate 
(150 mL) and water (250 mL). The separated aqueous phase was 
extracted with ethyl acetate (2 x 150 mL),and the combined organics dried . 
over MgS0 4l concentrated and purified by column chromatography. 
(dichloromethahe:methanol:ammonia (98:2:0.2 to 97:2.5:0.5) as eluant) to 
afford the title compound as a white solid (2.23 g, 4.5 mol). 
1 H NMR (400 MHz, CDCI 3 ): 5 = 1.3 (t, 3H), 1.55 (t, 3H), 2.3 (s, 6H), 2.8 (t, 
2H), 2.9 (q, 2H), 4.2 (t, 2H), 4 : 6 (q, 2H), 5.25 (br s, 1H), 6.6 (br s, 1H), 8.4 
(s.1H),8.8(s, 1H),10.5(s,1H) 
LRMS (TSP) 401 (MH + ) 

The regioisomers were confirmed by long range 1 H- 13 C correlation 
experiments (HMBC). 
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The title compound was prepared from 2-ethoxynicotinic acid using the 
method of Preparation 3. 

1 H NMR (400 MHz, d 6 -DMSO): 8 = 13.2 (br s, 1H), 8.5 (d, 1H), 8.3 (d, 1H), 
4.35 (q,2H), 1.3 (t, 3H) 

5 

Preparation 38 

A/-f5-rAminocarhnnvn-3-ethvl-lH-pvra2ol-4-vn- 2 -etho xy-5-io donicotinamide 
The title compound of Preparation 37 (8 g, 27.3 mmol) in dichloromethane 
(200 mL) was treated with 1-hydroxybenzotriazole hydrate (4.43 g, 32.8 

io mmol), N,N-diisopropylethylamine (14.3 mL, 

77.8 mmol), l-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydro-chloride 
(6.27 g, 31 7 mmol) and 4-amino-3-ethyl-1H-pyrazole-5-carboxamide 
(prepared as described in WO 98/49166; 3.78 g, 24 mmol), and the 
resultant mixture stirred at room temperature for 14 h. After washing with, 

15 water (1 00 mL), a portion of the title compound was isolated by filtration of 
the precipitate as a pale brown solid (6.55 g, 15.3 mmol). The organic 
phase was dried over MgS0 4 , concentrated and the residue treated with 
diethyl ether to give further title compound as a pale brown solid (1.65 g, 
3.84 mmol). 

20 1 H NMR (300 MHz, CDCI 3 ): 5 = 1.25 (t, 3H), 1.55 (t, 3H), 2.9 (2H, q), 2.65 . 
(2H, q), 5.4 (br s, 1H), 6.75 (br s, 1H), 8.4 (d, 1H), 8.8 (d, 1H), 10.65 (br s, 
1H). 

LRMS (ES - positive ion) 430 (MH*). 

25 Preparation 39 

A/-{a. (Aminocarbonvl>-1-f2-fdimethvl amino^ethvn-5-ethvl-1H-pyrazol-4-Yl}- 

2-ethoxv-5-iodonicotinamide 

Cesium carbonate (3.3 g, 10.2 mmol) was added to a stirred solution of 
the title compound of Preparation 38 (4 g, 9.3 mmol) and 2-dimethyl- 
30 aminoethylchloride hydrochloride (1.2 g, 11.2 mmol) in N.N-dimethyl- 
formamide (50 mL) and the resultant solution stirred at 80°C for 14 h. 



WO 01/27112 



PCT/IBOO/01430 



84 



Preparation 3fi 

Benzyl 5-f(r5-(aminocarhnn V l) -i -methvl-fl-propyi-i Hgyrazoj^y j l: 
amino)carbonvn-6-DropoyY -3.D V ridlnvlcarhamflt^ ' 

A solution of the title compound from Preparation 35 (1.51 g, 4.6 mmol), 
.0-(7-a2aben2otria2ol-1-yl)-A/,A/,A/',A/'-tetramethyluronium' hexafluoro- 
phosphate (1.74 g, 4.6 mmol) and A/,A/-diisopropylethylamine (2.39 mL. 
13.7 mmol) in A/,AAdimethylformamide (20 mL) was added to 4-amino-1- 
methyl-3-propyl-1H-pyra2ole-5-carboxamide (prepared as described in EP 
526 004; 1.0 g, 4.6 mmol) and A/./V-diisopropylethylamine (2.39 mL, ' 
13.7 mmol) in A/,/V-dimethylformamide (10 mL) and the resultant mixture 
stirred at room temperature for 24 h. After concentrating in vacuo, the 
mixture was dissolved in ethyl acetate (50 mL), and washed with aq. 
sodium bicarbonate solution (5%, 50 mL). The nascent solid was 
removed by filtration and confirmed as product ;<659 mg, 1.3 mmol). The 
organic phase was washed with water (50 mL) and brine (25 mL) before • 
drytog over MgS0 4 and concentrating to a pink solid which was 
crystallised from hot ethyl acetate to afford further title compound as a 
white solid (368 mg, 0.7 mmol). The mother liquors were then purified by- 
column chromatography (ethyl acetate :pentane 3:1 as eluant) to afford a 
further batch of title compound (1 1 1 mg, 0.2 mmol). 
1 H NMR (300 MHz, d 6 -DMSO): 6 = 0.85 (t, 3H), 0.95 (t, 3H), 1.5-1.6 (m, 
2H), 1.7-1.85 (m, 2H), 2.4 (t, 2H), 3.9 (s, 3H), 4.3 (t, 2H), 5.15 (s, 2H), 7.3- 
7.45 (m, 5H), 7,7 (br s, 1H), 8.2 (br s, 1H), 8.4 (s, 1H), 9.5 (s, 1H), 9.85 (br 
s. 1H). 

LRMS (TSP) 495 (MH*). 

Analysis: found C, 60.19; H, 6.02; N, 16.81. Calcd for C 25 H3oN 6 0 5 . 
0.3H 2 O: C, 60.06; H, 6.17; N, 16.81% 

Preparation 37 
2-Ethoxv-5-iQdonicotinir ariri 
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Preparation 34 

Methvl 5-(f(ben7vloxvtearbonynaminoV2-propoxvnicot i n ate 

Benzyl chloroformate (6.6 ml_, 45.9 mmol) was added dropwise to the title. 

compound of Preparation 43 (9,6 g, 45.9 mmol) and sodium carbonate 

5 (4.4 g, 41.4 mmol) in tetrahydrofuran (51 mL) and water 
(38 mL) with ice-cooling. After 5 h, the reaction mixture was diluted with 
ethyl acetate (200 mL), the aqueous phase removed, and the remaining 
organic phase washed with water (200 mL), dried over MgS0 4) 
concentrated, and the brown solid triturated with pentane to give the title 

10 compound as a buff solid (1 3.5 g, 39.3 mmol). 

1 H NMR (300. MHz, CDCI 3 ): 5 = 1.0 (t, 3H), 1.9 (2H, tq), 3.85 (s, 3H), 4.35 
(t, 2H), 5.2 (s, 2H), 6.5 (br s, 1 H), 7.3-7.4 (m, 5H), 8.25 (2H, br s). 
LRMS (TSP) 345 (MH + ). 

15 Preparation 35 

^-n(Benzvloxv^arbonvl1am inoV2-oropoxvnicotinicacid 

A solution of sodium hydroxide (3.12 g, 78 mmol) in water (15 mL) was 
added to a stirred suspension of the title compound of Preparation 34 
(13.55 g, 39 mmol) in methanol (140 mL) and the mixture stirred at room 

20 temperature for 18 h. After concentration in vacuo, the residue was 
dissolved in water (100 mL) which was acidified to pH 5 with cone, 
hydrochloric acid and the precipitate removed by filtration, washed with 
water and dried. Purification by column chromatography (ethyl 
acetate:pentane (4:1) as eluant) to gave the title compound as a white 

25 solid 

(8.9 g, 27 mmol). 

1 H NMR (300 MHz, CDCI 3 ): 5 = 1.0 (t, 3H), 1.8-1.95 (m, 2H), 4.45 (t, 2H), 
5.2 (s, 2H), 7.3-7.4 (m, 5H), 7.95 (br s, 1H), 8.4 (d, 1H), -8.5 (br s, 1H), 
11.1 (brs, 1H). 
30 LRMS (TSP) 331 (MH + ). 
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carboxamide (prepared as described in EP ,526 004) according the 
method described in Preparation 13. 
m.p. 257-9°C. ' , 

1 H NMROOO MHz, CDCI 3 ): 8 = 0.95 (t, 3H), YlS (t. 3H), 1.6-1.75 (m, 2H), 
•1.85-1.95 (m, 2H), 2.55 (t, 2H), 405 (s, 3H), 4.5 (t, 2H), 5.45-5.65 (br s," 
1 H), 7.55-7.65 (br s, 1 H), 8.5 (s, 1 H), 8.8 (s, 1 H), 9.3 (s, 1 H). 
LRMS (ES - negative ion) 470 (M-H), (ES - positive ion) 472 (MH + ). 
Analysis: found C, 43.32; H, 4.62; N, 14.77. Calcd for C n7 H 2 ;>IN 5 0 3 : C, 
43.32; H, 4.71 ; N, 14.86% 



10 
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.3 h. The reaction was quenched by the addition of hydrochloric acid (2N), 
and the mixture then evaporated under reduced pressure. The residue 
was crystallised from methanokdiethyl ether to afford the title compound, 
(800 mg, 45%) as an off-white solid. 
5 1 H NMR (300 MHz, d 6 -DMSO): 8 = 3.20 (s, 6H), 7.18 (d, 1H), 8.18 (m, 
2H). 

Preparation 31 • 
2-Propoxy-5-iodonicotinic acid 
io The title compound was prepared from the title compound of Preparation 
40 using the method of Preparation 3. 

1 H NMR (300 MHz, CDCI 3 ): 5 = 1.05 (t, 3H), 1.85-2.0 (m, 2H), 4.5 (t, 2H), 
8.5 (s, 1H),8.6(S, 1H). 
Analysis: fdund C, 35.16; H, 3.19; N, 4.46. Calcd for C 9 H 10 INO 3 : C, 35.19; 

15 H, 3.28; N, 4.56% 

Preparation 32 • 
A/-r3-(Aminocarbonvn-5-ethvl-lH-pvra2Ql-4-vl1-5-iodo-2-propoxy- 

nicotinamide 

The title compound was prepared from 2-propoxy-5-iodonicotinic acid (see 
20 Preparation 31 above) and 4-amino-3-ethyl-1 tf-pyrazole-5-carboxamide 
(prepared as described in WO 98/49166) according to the method 
described in Preparation 13. 

1 H NMR (300 MHz, d 4 -MeOH): 5 = 1.0 (t, 3H), 1.25 (t, 3H), 1.85-2.0 (m, 
2H), 2.8 (q, 2H), 4.5 (t, 2H), 8.5 (s, 1 H), 8.6 (s, 1 H). 
25 LRMS (TSP) 444 (MH + ). 

Preparation 33 

/^[5-(Aminocarbonvn-1-methvl-3-propvl»1H-PY ra7nl.4-vl1-5-iodo-2- 

propoxynicotinamide 
30 The title compound was prepared from 2-propoxy-5-iodonicotinic acid (see 
Preparation 31 above) and 4-amino-1-methyl-3-propyl-1H-pyrazole-5- 
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0.24 mol) in /V,A/-dimethylformamide (200 mL) was stirred at room 
temperature for 4 days. The reaction mixture was concentrated under 
reduced pressure and the residue azeotroped' with xylene. The resulting 
brown gum was triturated with hot ethyl acetate (6 x 400 mL) and hot. 
methanol/dichloromethane (4 x 500 mL), the resulting suspensions filtered 
and the combined filtrates evaporated under reduced pressure. The 
residual brown solid was purified by column chromatography on silica gel, 
using ah elution gradient of ethyl acetate:hexane (30:70 to 100:0) to afford 
the title compound, (1 1 .5 g, 31%) as a solid. 

1 H NMR (300 MHz, CDCI 3 ): 5 = 4.03 (s, 3^ 5.88 (s, 1H), 7.80 (s, 1H), 
8.25 (s, 1H). 

Preparation Pfl 

4-Amino-2-methvl-ovra7o le-5-carboxami'riP 

i 

A mixture of the title compound of Preparation 28 (5.0 g, 30.0 mmol) and 
10% palladium on charcoal (500 mg) in methanol (200 mL) was 
hydrogenated at 206.8 kPa (30 psi) and 50°C for 18 h. The cooled 
mixture was filtered through Arbocel® , the filter pad washed with 
methanol, and the combined filtrate evaporated under reduced pressure to 
afford the title compound, (4.2 g, 1 00%) as a pink solid. 

1 H NMR (300 MHz, d 6 -DMSO): 5 = 3.72 (s, 3H), 4.60 (s, 2H), 6.88 (s, 1H), 
7.05 (m, 2H). 

Preparation 30 

6-(Dimethvtaminotovridin- 3-vl boronic acid dihvdrochlorirlP 
n-Butyllithium (5.3 mL, 1.6M in hexanes, 8.5 mmol) was added dropwise to 
a cooled (-70°C) solution of 5-bromo-2-(dimethylamino)pyridine (J. Org. 
Chem. 1983; 48; 1064) (1.5 g, 7.46 mmol) in tetrahydrofuran 
(20 mL), and the solution stirred for 30 minutes. A solution of triisopropyl 
borate (2.57 mL, 11.2 mmol) in tetrahydrofuran (4 mL) was added 
dropwise, and the reaction then allowed to warm to room temperature over 
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. 1 = reaction heated under reflux for 18 hours. » „■ 

Example 78 , ' , . 

5-f2-Ethoxv-5-(4-emvbiperazin4-vlsulPhonvl)pV ridirt-3-vlT-2-methvl-3-(5- 

5 m emvl43.4-oxadiazol-2-vlV2 < 6-di hvdro-7H-pyfazolor4,3-dlpvriDiidin-7- 
one 

Acetic hydrazide (80mg, l.OSmmol), followed by triethylamine (0.34ml, 
2.44mmol) were added to a suspension of the title compound of 
preparation 158 (500mg, 0.98mmol) in dichloromethane (15ml), and the 

io reaction stirred at room temperature for 4 hours. The reaction mixture was 
partitioned between dichloromethane and aqueous sodium bicarbonate 
solution, and the layers separated. The aqueous phase was extracted with 

dichloromethane, and the combined organic solutions dried (Na 2 S0 4 ) and 

evaporated under reduced pressure, to give a solid, 520mg. Thionyl . 

15 chloride (5ml) was added to this intermediate hydrazide (350mg), and the 
solution stirred at 80°C for 3 hours. The cooled reaction was partitioned 
between dichloromethane and aqueous sodium bicarbonate solution, and 
the layers separated. The organic phase was dried (Na 2 S0 4 ) and 
concentrated under reduced pressure. The residue was purified by column 

20 chromatography on silica gel using an ehition gradient of 
dichloromethane:methanol (99:1 to 94:6) to give the tide compound, 
55mg. 

8 (CDC1 3 ) : 1.01 (3H, t), 1-60 (3H, t), 2.41 (2H, q), 2.58 (4H, m), 2.75 
(3H, s), 3.17 (4H, m), 4.58 (3H, s), 4.80 (2H, q), 8.69 (1H, s), 9.19 
25 (1H, s), 10.88 (lH, s). 
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Example 79 * 

5-[2-Ethoxv-5-(4-etbvlDiDera 2iD-l-y]sulDhQDvl)-pvridiii-3-vl1.2-m ft rhv1^- 
(tetrahvdrofaraD-2-vl)-2.6-dihvdrn- 7H-pvra2olof4.3-d)pyrimidm-7-one 
A mixture of the title compound from example 61 (80mg, 0.16mmol) and" 
10% palladium on charcoal (lOmg) in ethanol (4.5ml) and water (0.5ml)' 
was hydrogenated at 60 psi (414 kPa) and 40°C for 18 hours. The reaction 
mixture was filtered through Celite®, and the filtrate evaporated under 
reduced pressure to afford the tide compound, (27mg, 32%). 
6 (CDC1 3 ) : 1.01 (3H, t), 1.59 (3H, t), 2.15 (1H, m), 2.26 (1H, m), 2.40 
OH, m), 2.56 (4H, m), 2.86 (1H, m), 3.14 (4H, m), 3.98 (1H, m), 4.02 
(1H, m), 4.20 (3H, s), 4.77 (2H, q), 5.36 (1H, m), 8.62 (1H, d)' 9.00 
(1H, d), 10.68 (1H, s). 
LRMS : m/z 518 (M + l) + 



1 '1 



Example 80 ' 

3-Emoxv-5-f2-emoxv-5-(4-emyl p iperaz m -l-v1 S iilphonvl)-pyrid^ 
memyl-2,6-dihvdro-7H-pvra2o1f>f4,3-dlpvrirnidin-7-n nf > 
Sodium nitrite (12mg, O.lSmmol) was added to a cooled (-10°C) solution 
of the title compound of preparation 120 (40mg, 0.12mmol) in acetic acid 
(0.45ml) and concentrated hydrochloric acid (0.45ml) and the solution 
allowed to warm to 0°C over 2 hours. The solution was re-cooled to 
-20°C, liquid sulphur dioxide (0.36ml) and a solution of copper (II) 
chloride (48mg, 0.48mmol) in water (2ml) and acetic acid (1ml) added, 
and the reaction then allowed to warm to room temperature over 2 hours. 
The mixture was extracted with dichloromethane, the combined organic 
extracts dried (Na 2 S0 4 ), concentrated under reduced pressure and 
azeotroped with toluene. The brown residue was dissolved in ethanol 
(10ml), N-ethylpi P erazine (50m1, 0.38mmol) added and the reaction stirred 
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at room temperature for 18 hours. The mixture was concentrated under 
reduced pressure and the crude product purified by column 
chromatography on silica gel using dichloromethane:methanol:0.88 
ammonia (98:2:0.5) to give the title compound, (12mg, 20%). 
5 5 (CDC1 3 ) : 1.02 (3H, t), 1.57 (6H, m), 2.41 (2H, q), 2.57 (4H, m), 3.12 
(4H, m), 3.90 (3H, s), 4.74 (2H, q), 4.88 (2H, q), 8.60 (lH, d), 8.92 
(1H, d), 10.56 (1H, s). 
LRMS : m/z 492 (M + l) + 

10 Example 81 

5- [2-n-Butoxv-5-(4-emvlpipera2in-l-ylsulphohvl)pvr idin-3-vl1-3-ethoxy-2- 

methvl-2 .6-dihydro-7H-Pvrazolof4 ;3 -d1pyrimidin-7-one 

Potassium. bis(trimethylsilyl)amide (10mg, 0.05mmol) was added to a. ■ 

suspension of the title compound of example 80' (lOmg, 0.02mmol) in n- 
15 b'utanol (4ml), and the reaction mixture heated under reflux for 6 hours. , 

The cooled mixmre was evaporated under reduced pressure and the 

residue purified by column chromatography on silica gel using 

dichloromethane:methanol:0.88 ammonia (98:2:0.5) as eluant, to afford 

the title compound, (8mg, 76%). 
20 6 (CDCI3) : 1.02 (6H, t), 1.57 (5H, m), 1.96 (2H, m), 2.42 (2H, q), 2.56 

(4H, m), 3.13 (4H, m), 3.90 (3H, s), 4.65 (2H, t), 4.88 (2H, q), 8.60 

(1H, s), 8.90 (1H, s), 10.53 (1H, s). 

LRMS : m/z 520(M + 1) + 



25 



10 
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25 
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Example 82 • • 

542-Ethoxv-5-r4-ethv]pip eraziD-l-vlsulphoDvl)- P Vridin-3-v1| -^.ri. 

A mixture of the title compound or preparation'. 101 , (lOOmg, 0. 19mmol), 
lithium;' chloride (80mg, 1.9mmol), copper ft', iodide ,(6mg, 0.03mmol) 
' and (l-ethoxyvinyl)(tri-n-butyl)staimane (90mg, 0.247mmol) in dioxan 
(10ml) was de-gassed and placed under an . atmosphere of nitrogen. 
Tetrakis(triphenylphosphine)palladium (0) (20mg, 0.017mmol) was added, 
and the reaction heated under reflux for 5 hours. The cooled mixture was . 
concentrated under reduced pressure, and the residue stirred vigorously in 
a solution Of ethyl acetate: 10 % aqueous potassium, fluoride solution for 10 
minutes. The resulting suspension was filtered through Arbocel®, and the 
filtrate separated. The organic layer was washed with 10% aqueous 
potassium fluoride solution, then brine, dried! (MgS0 4 ) and evaporated " 
under reduced pressure. The crude product was purified by medium ' 
pressure column chromatography on silica gel using an elution gradient of 
dichJoromethanermethanol (100:0 to 98:2) to afford the title compound 
(84mg, 85%) as a foam. 

6 (CDC1 3 ) : 1.02 (3H, t), 1.46 (3H, t), 1.58 (3H, t), 2.41 (2H, q), 2.57 
(4H, m); 3.15 (4H, m), 4.02 (2H, q), 4.24 (3H, s), 4.69 (1H, d), 4.77 
(2H, q), 5.23 (1H, d), 8.62 (1H, d), 9.06 (1H, d), 10.70 (1H, s). 
LRMS : m/z 518 (M+l) + 

Example 83 

N,2-Dimeftvl-542-eftoxv-5-^ 

7-oxo-6,7-dm V dro-2H- D vrazolof4^d1pvrimidme-3^rhnv am; H Q 
A mixture of the title compound of preparation 159 (50mg, O.lOSmmol), 
acetyl chloride (7ul, O.lOSmmol) and pyridine (9^1, O.llmmol) in 
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dichloromethane (2ml) was stirred at room temperature for 18 hours. The 
reaction mixture was evaporated under reduced pressure and the residue 
purified by column chromatography on silica gel using an elution gradient 
of dichloromethane:methanol (100:0 to 80:20)' to afford the title compound 
(45mg, 82%). 

5 (CDCy : 1.08 (3H, m), 1.58 (3H, t), 2.38 (3H, s). 2.44-2.70 (6H, m), 
3.18 (4H, m), 4.01 (3H, s), 4.74 (2H, q), 8.60 (1H, d), 8.95 (1H, d), 
10.67 (1H, s). 
LRMS : m/z504(M+2) + 

Biological Activity 

i 

Compounds, of the invention were fopnd to have, in vitro activities, as, , 
inhibitors of cGMP PDE5 with IC X values of less than about 100 nM. 

The following Table illustrates the in vitro activities for a range of 
compounds of the invention as inhibitors of cGMP PDE5 . 

► 

Example IC *> (nM) 

5 2.80 

8 4.10 

19 3.40 

33 2.80 

42 2.26 
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Claims 



1. A compound of formula IA, or of formula IB: 





IA 



IB 



wherein 

A represents CH or N; ■ 
R 1 represents H, lower alkyl, Het, alkylHet,, aryj or alkylaryl, which latter 
five groups are all optionally substituted (and/or, in the case of lower 
alkyl, optionally terminated) by one or more substituents selected from 
halo, cyano, nitro, lower alkyl, OR 5 , C(0)R«, C(0)OR 7 , C(0)NR 8 R 9 , 
NR ,0a R 10b and S0 2 NR ,la R llb ; 

R 2 represents C(0)NR 12 R» C(0)OR 12 , NRi'R", N (H)S0 2 R 12 , 
N(H)S0 2 NR' 2 R'3, N(H)C(0)R« 2 , OR'*, lower alkyl (which alkyl group is 
interrupted by one or more of O, S or N(R 12 ) and/or substituted or 
terminated by C(0)NR' 2 R", C (0)0R' 2 or aryl or Het'), cyano, aryl or 
Het 1 ; 

R 3 , R 12 and R 13 independently represent H or lower alkyl, which alkyl 
group is optionally substituted and/or optionally terminated by one or 
more substituents selected from aryl, Het, halo, cyano, nitro, OR 5 , 
C(0)R 6 , C(0)OR 7 , C(0)NR 8 R 9 , NR 10a R ,0b and S0 2 NR lla R Ub ; 
R 4 represents S0 2 NR ,4 R 15 ; 
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• R M and R 15 , together with the nitrogen to which they are attached, form 
Het; 

Het represents an optionally substituted four- to twelve-membered 
heterocyclic group, which group contains at, least one nitrogen atom and, 
5 optionally, one or more further heteroatoms selected from nitrogen, 
oxygen and sulphur; 

Het 1 represents an optionally substituted four- to twelve-membered 

heterocyclic group, which group contains at least one nitrogen atom or at^ 

least one oxygen atom and^ optionally, one or more further heteroatoms 
10 selected from nitrogen, oxygen and sulphur; and 

R 5 R 6 R 7 , R 8 , R 9 , R Ua , R llb and Rl2a independently represent, at each 

occurrence when used herein, H or lower alkyl; 
,.Rioa and Riob > at eac h occurrence when used herein, either independently • 

represent, H or lower alkyl or, together with the nitrogen atom to which- 
15 they are attached, represent azetidinyl, pyrollidinyl or piperidinyl; , 

or a pharmaceutical^, or a veterinarily, acceptable derivative thereof. 

2. A compound as claimed in Claim 1, wherein R l represents H, a 
linear, branched, cyclic, acyclic and/or part cyclic/acyclic lower alkyl 

20 group, alkylHet, or alkylaryl. 

3. A compound as claimed in Claim 1 or Claim 2, wherein R 2 
represents a linear or branched, optionally unsaturated lower alkyl group 
(which alkyl group is optionally interrupted by one or more of O, S or 

25 N(R 12 )), C(0)NR 12 R 13 , NR 12 R 13 , N(H)C(0)R 12 , OR 12a , aryl or Het 1 . 

4. A compound as claimed in any one of the preceding claims, 
wherein R 3 represents linear, branched, cyclic and/or acyclic lower alkyl 



WO 00/24745 

PCT/IB99/01706 

186 

i 

which is optionllly, substituted or terminated by, one or more substituents 
selected from Het or OR 5 . 



5. A. compound as claimed in any one of the preceding claims, 

5 wherein R" and R» independently represent ,H, or linear or. branched' 

lower alkyl, provided that, in the case where R 2 represents NR 12 R 13 , R" 
and R 13 do not both represent H. 

6. A compound as claimed in any one of the preceding claims, 
10 wherein R 14 and R« together with the nitrogen to which they are attached 

represent 4-R^-piperazinyl, in which R" represents H or lower alkyl, 
which latter group is optionally substituted or terminated by one or more 
substituents selected from aryl, Het, halo, cyano, nitro, OR 5 , C(0)R 6 
C(0)OR'. C(0)MW s NR"»R»\ S0 2 NR»»R'«> and N(H)S0 2 R- wherein' ' 
15 R 5 , R 6 , R 7 , R 8 , R 9 , R"^ Riob^ Riia j^nb an( j R 12 are as jjg^jjg^ ^ Claim 1. 

7. A compound as defined in any one of Claims 1 to 6 for use as a 
pharmaceutical. 

20 8. a compound as defined in any one of Claims 1 to 6 for use as an 
animal medicament. 

9. A formulation comprising a compound as defined in any one of 
Claims 1 to 6 in admixture with a pharmaceutical^ or veterinarily 
25 acceptable adjuvant, diluent or carrier. 



10. A formulation as claimed in Claim 9, which is a pharmaceutical 
formulation. 
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11. A formulation as claimed in Claim 9, which is a veterinary 
formulation. , • 

12. The use of a compound as defined any one of Claims 1 to 6 for the 
manufacture of a medicament for the curative or prophylactic treatment of 
a medical condition for which inhibition of cGMP PDE5 is desired. 

13. A method of treating or preventing a medical condition for which 
inhibition of cGMP PDE5 is desired, which comprises administering a 
therapeutically effective amount of a compound as defined in any one of 
Claims 1 to 6 to a patient in need of such treatment. 

14. Use as claimed in Claim 12, or method as claimed in Claim 13, 
wherein the condition is male erectile dysfunction, female sexual 
dysfunction, premature labour, dsymenorrhoea, benign prostatic 
hyperplasia (BPH), bladder outlet obstruction, incontinence, stable or 
unstable variant (Prinzmetal) angina, hypertension, pulmonary 
hypertension, congestive heart failure, atherosclerosis, stroke, peripheral 
vascular disease, conditions of reduced blood vessel patency, chronic 
asthma, bronchitis, allergic asthma, allergic rhinitis, glaucoma, a disease 
characterised by disorders of gut motility, pre-eclampsia, Kawasaki's 
syndrome, nitrate tolerance, multiple sclerosis, peripheral diabetic 
neuropathy, stroke, Alzheimer's disease, acute respiratory failure, 
psoriasis, skin necrosis, cancer metastasis, baldness, nutcracker 
oesophagus, anal fissure and hypoxic vasoconstriction. 
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. 15. A process for the preparation of a compound of formula IA, or of 
formula IB, as defined in Claim 1, which comprises: ' 
(a) cyclisation of a corresponding compound of formula DA, or of formula 
IIB, respectively: ' 

1 P 





» 


OR 3 0 \r N \ 

kJ r2 


OR 3 

A-^r 
I] J 


R 4 


R 4 



IIA . ||B 

wherein R 1 , R 2 , R 3 , R 4 and A are as defined in Claim 1; 
,(b) for, compounds of formulae IA and IB, in which R 2 represents 
C(0)NR ,2 R 13 , reaction of a corresponding cbmpound of formula IA, or of 
formula IB, in which R 2 represents C(0)OH (or a.carboxylic acid 
derivative thereof) with a compound of formula 
HNR 12 R 13 , 

in which R 12 and R 13 are as defined in Claim 1; 

(c) for compounds of formulae IA and IB, in which R 2 represents 
C(0)OR 12 , cyclisation of a corresponding compound of formula VIA, or 
of formula VIB, respectively: 



>I-R 1 




,l2alk 




,12alk 



VIA 



VIB 
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wherein R 1 , R 3 , R 4 and A are as defined in Claim 1, and R 12alk represents 
an optionally substituted lower alkyl group, followed by removal of the 
alkyl group R 1Mk (if required) by hydrolysis, and/or (if required) exchange 
with a further optionally substituted alkyl group ; 

(d) reaction of a corresponding compound of formulae VIIIA, or of 
formula VUIB, respectively: 



OR 3 HN X 

aV^n 






, vniA 



vnro 



wherein Y is a leaving group, and R\ R 2 , R 3 and A are as defined, in. 
10 Claim 1, with a compound of formula IX: , 
R 14 R 15 NH DC 
wherein R 14 and R 15 are as defined in Claim 1; 

(e) for compounds of formulae IA and IB, in which R 1 represents lower 
alkyl, alkylHet or alkylaryl, alkylation of a corresponding compound of 

is formula IA, or of formula IB, respectively, in which R 1 represents H; 

(f) for compounds of formulae IA and IB, in which R 2 represents lower 
alkyl (which alkyl group is branched and unsaturated at the carbon atom 
that is attached to the rest of the molecule), NR I2 R 13 , cyano, aryl or Het 1 
(which Het 1 group is either aromatic or unsaturated at the carbon atom that 

20 is attached to the rest of the molecule), cross-coupling of a corresponding 
compound of formula XXHIA, or of formula XXIIIB, respectively: 
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N-R1 



R R' 

XXIIIA XXIIIB 
wherein Hal represents CI, Br or I and R 1 , R 3 , R 4 and A are as defined in 
Claim 1 , using a compound of formula 
R^M 

wherein R 2 * represents lower alkyl (which alkyl group is branched and 
unsaturated at the carbon atom that is attached to M), NR 12 R 13 , cyano, aryl 
or Het 1 (which Het 1 group is either aromatic or unsaturated at the carbon 
atom that is attached to M), R 12 and R 13 are as defined in Claim 1 andM- 
represents an optionally substituted metal or boron group, which group is 
suitable for cross-coupling reactions; 

(g) for compounds of formulae IA and IB in which R 2 represents 
N(H)C(0)R 12 , acylation of a corresponding compound of formula IA or IB 
in which R 2 represents NH 2 , using a compound of formula XXVI, 

L'C(0)R 12 XXVI 
in which L 1 represents a leaving group and R 12 is as defined in Claim 1; 

(h) for compounds of formulae IA and IB in which R 2 represents NR 12 R 13 
in which one of R 12 and R 13 does not represent H, alkylation of a 
corresponding compound of formula IA or IB in which R 2 represents NH 2 ; 

(i) for compounds of formulae IA and IB in which R 2 represents NR 12 R 13 
in which one of R 12 and R 13 does not represent H, reductive animation of a 
compound of formula IA or IB in which R 2 represents NH 2 , using an 
appropriate carbonyl compound; 



WO 00/24745 



PCT/1B99/01706 



191 



, 0) for compounds of formulae IA and IB in 'which R 2 represents NH 2 , 
reduction of a corresponding compound of formula XXVIIA, or of 
formula XXVnB, respectively: 





XXVIIA ' XXVIIB 

5 wherein A, R 1 , R 3 and R 4 are as defined in Claim i; 

(k) conversion, removal or introduction of a substituent on an aryl, or a 

,Het or Het>, group in, or on the phenyl/pyridmyl, or pyrazolo, unit of, a 

compound of formula IA or IB; 

, (1) Conversion of one R 3 group to another by alkoxide exchange; , 

,o (m) for compounds of formula IA or IB in which R 14 and R 15 , together 
with the nitrogen to which they are attached, form a 4-R 16 -piperazinyl 
group in which R 16 represents alkyl, alkylation of a corresponding 
compound of formula IA or IB in which R 16 represents hydrogen; or 

(n) deprotection of a protected derivative of a compound of formula IA or 

is of formula IB. 

16. A compound of formula IIA, or formula IIB, as defined in Claim 
15. 



20 17. A compound of formula VIA, or formula VIB, is as defined in 
Claim 15. 
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18. A compound of formula VTOA, or formula VHIB, as defined in . , 
Claim-15. 



19. A compound of formula XXIIIA, or formula XXHIB, as defined in' 
5 Claim 15. 



20. A compound of formula XXVIIA, or formula XXVTTB, as defined 
in Claim 15. 
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